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When you reflect upon MODERN COMFORTS — 


jut for our pionecring of the continuous-strip mill in 
this country, there would not be enough steel sheets 
to meet the present scale of car producion. 


Our contribution to modern comforts does not stop 
there, for our products are to be found in every 

kind of modern household equipment—in streamlined 
cookers and refrigerators, in easily-cleaned 

stainless steel, in radio sets, elec tric cleaners— 


nder that RTB act are gitar 
dill ae even in electric radiators. 
associated i Ai sheet s 


ate, also include the productio 


hicle s# 


sili tinal Sop wile steine In fact, there is hardly anything you do—anywhere 
ifts and other vital f you go—without enjoying the unseen help of RTB. 


Rickard Thomas y Baldwiny Ltd. 
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SPECIAL ALLOY 
STEEL PILGER ROLLS 





“RESISTA 51” 
assures 


greater 





output 






and 
reduced 


maintenance 
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HADFIELDS 2 3 oa EAST HECLA WORKS, PeerrreL®D., ENGLAND. 














THE ENGINEER 


Established 1856 
No. 5383 MARCH 27, 1959 VOL. 207 





EDITORIAL CONTENTS 


Leading Articles Education for Commerce . 481 
Engineers and Business Administration . 481 

Design of Machine Tools . 482 

Free Fall : . 482 

Pleasure is Essential . 483 

Articles 

100 Years Ago. . at ee aa 

J. H. Beesley Group Routing and Charging Equipment for Subscriber-Dialled Trunk Calls ; oh. oo. 
Sir Arnold Plant Engineering in an Expanding Economy : ae 3 _ 490 
T. Finkelstein Air Engines. No.l . . : 492 
Bethnal Green Bridge Reconstruction . 497 

Pilot Plant for Steel Research 501 

Electrical Engineers’ Exhibition. No. i. 502 


Universal Boring and Milling Machines with Electronic ¢ Controls Nea as pues eer 505 


Locomotives for New Zealand 506 
Morgan Brothers (Publishers), Ltd. —. . 507 
Wolfe Award : Atomic Frequency Standard of Time 507 
Changes in the United citeaniet Atomic ere Authority 507 
Research Rocket 507 

507 


Trolley-Loading Ovens RE Sore Ue 3) Slag ea et eee 
Conservation in West Pakistan . & » oie oS Ua ae Oe ee Oe 


Electric Locomotives for South Africa . 508 
Compressed Air Hose-Handling Installations at Fawley . 508 
Radar for Small Craft Sg we ee ged, 508 
Levelling and Bending Machine . 509 
Canopy for Setting Arches in Mines 509 
Telecommunications Developments in Bahamas 509 
Stereophonic Broadcasting Techniques 510 
Wire Race Bearings {<n ar 510 
Continental Section 
Institute for Building Machines and Construction Management at Aachen . eee 
Productivity Research in Italy .. Rar ae Se re . $13 
International Conference on Medical Electronics pope. a es ir 
Achema Congress, 196] . ois - we 
Spanish Excavator Factory eb 
American Section 
Automatic Reader for High-Precision Balances Bie! ohana o Aa ae 
Automatic Valve Actuation. . oc aes, Are ates ; cee 
Time Assignment Speech Interpolation. ee Paeer eee ae . 515 
LETTERS An Engineering Application of Reinforced Resin SI Te et eae gs Fee ae 
Suspension Pipe Bridges peers ee Ee EON ng) Sy ge a ea 
Why Restrict Output ? eR. ap ree ier ee ee ed te eon. 
BOOK REVIEWS . 499 
opiTuaRY J. L. P. Brodie. J. T. MacGregor-Morris . 500 
ee ee ees De OE Pe on 2 eG ie ie we es a ee BS ve ee 
| SESE AE AE TE LTE A ee NS Pee PU 
es I gs ee ee a eo eee et Oe 
cee GR ae i i ew pe es fe Se a ae ae ee 
Catalogues and Brochures . . 2... «© s+ + + = > ae cee 
re og RE ee eh Se A a eo ag = 


Advanced Engineering Courses . 





INDEX TO ADVERTISERS : PAGE 109 CLASSIFIED ADVERTISEMENTS : PAGE 102 
NOTICE TO READERS No undertaking can be given to return illustrations or manuscripts Correspondents are requested to keep copies. No notice is taken of 
anonymous communications. 


racluding postage (CANADA £5 5. 0.). Single copies 2s. each, plus 9d. postage. Also on sale at newsagents 


SU 3SCRIPTIONS U.K. and ABROAD £5 10. 0. p.a., inch 
THE ENGINEER’ BUYERS GUIDE Published annually. One FREE copy is sent to all direct postal subscribers on publication and delivered by newsagents to al! 
J Additional copies are obtainable at 7s. 6d. each. Postage Is. 9d. extra, 


regular readers 


Published every Friday b) 
MORGAN BROTHERS (PUBLISHERS) LTD., at 28, ESSEX STREET, STRAND, LONDON, W.C.2. Telephone : CENtral 6565 





THE ENGINEER March 27, 1959 


Designers and Manufacturers of 
}| FORGE, GALVANIZING AND HEAT 
TREATMENT FURNACES, 
DRYING OVENS, ETC. 


incorporating our 


HIGH INTENSITY | 


SMOKELESS 


COMBUSTION 


eesee 
eeere® 
esseceseee® 
oeorr” 
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ae PATENT No. 716841 





DAVID ETCHELLS & SON LTD 


FURNACE DIVISION 
BULL PIECE WORKS, DARLASTON, SOUTH STAFFS Phone: James Bridge 2067/8 


After seeing this TANGYE 
1,000 tons press 

















will make this 


TALK 


i Hydraulic Power, harnessed by Tangyes 

Said the Production Manager Limited, and tailored to suit the job in 
hand, can be manipulated with a finger- 

—" tip control that belies the great weights 


my oa and pressures involved. If the problem 

; eee is high tonnage loads to raise, move or 

a oe compress (and hydraulic power gives 

meget lel. | os the answer), we always try to make 
aistsiits, stdsasee u : vs Sow 











Tangye Hydraulic Power give a little 
something better. 





TANGYES LIMITED 


HYDRAULICS DIVISION 
SMETHWICK - BIRMINGHAM 


AD No. 57 
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from the 


nglish Hlectric Co. Ltd 


endorse the supremacy of 





Time and again, industrialists large 
and small place repeat orders with 
Colt. And for three good reasons. Colt 
ventilation systems depend in the 
main on internal convection currents 
—not external forces—and are there- 
fore little affected by the vagaries of 
the wind. Colt offer an unparalleled 
range of ventilators. And most im- 
portant, every Colt recommendation 
is based on a thorough analysis of the 
building, plant and process either 
from a site survey or drawings. Such 
thoroughness influences firms such as 
the English Electric Co. Ltd. It will 
impress you, too. 

Ask your secretary to 
send for a free manual to 
Dept. S29/3B 





COLT VENTILATION LIMITED 


See our exhibit at the Factory Equipment Exhibition, Earls Court—Stand No. C24 





COLT CO 2046 VENTILATORS AT THE ENGLISH ELECTRIC CO. LTD., RUGBY 


* SURBITON » SURREY * TELEPHONE: 


Among the 12,000 major Industrial 


Organisations using Colt equipment are: 


15 contracts: 
20 contracts: 
37 contracts: 
11 contracts: 
15 contracts: 


6 contracts: 
29 contracts: 
22 contracts: 
14 contracts: 
17 contracts: 
15 contracts: 
25 contracts: 
15 contracts: 
12 contracts: 
14 contracts: 
16 contracts: 
11 contracts: 
15 contracts: 

9 contracts: 
19 contracts: 
21 contracts: 
20 contracts: 


Cow & Gate Ltd, 

Courtaulds Ltd. 
Vickers-Armstrongs ( Aircraft) Ltd. 
The Steel Company of Wales Ltd. 


United Kingdom Atomic Energy 
Authority 


Smith-Clayton Forge Ltd. 
National Coal Board 

Lever Bros. Port Sunlight Ltd. 
Bristol Aircraft Co. Ltd. 
Davey Parman & Co. Ltd. 
S.P.D. Ltd. 

British Orygen Co. Ltd. 
Dorman Long & Co. Ltd. 
English Steel Corporation Ltd. 
Ferranti Ltd. 

General Motors Ltd. 

Thomas Hedley & Co. Ltd. 
Hoover Ltd. 

Joseph Lucas Ltd. 

Philips Electrical Industries Ltd. 
The Plessey Co. Ltd. 

Ruston & Hornsby Ltd. 


ELMBRIDGE 0161 (10 LINES) 





— 


AWKWARD 2 
BULKY i 
HEAVY (up to 25,4) 


ARUPS”?) 


can lift and move it f i 


If it’s 

















IXY 





| 
Lorry mounted, tracked and Ny, I 
mobile cranes from 2 25 tons ra Vi] , 
For hire anywhere in U.K Wy, I lal 
Jib lengths up to 120 ft yf ee H | 
plus 30 fr. fly jib) Work YW AAA * 
also carried out on Aj — 


contract 


Coles Model 3010 25 ton crane 


phone GERRARD 2708 (5 Lines) 


ARUP vein ARUP LTD., saved WOweE. BROADWICK ST., W.1 
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ee ny AUTOMATIC: PUMPING 
OR VACUUM TRAP 


For automatically lifting water at any temperature from low pressure 

and head to a higher pressure and head. 

Also ‘The Lancaster’’ Pumping Trap will drain condensate from 

vessels in which the steam pressure is below atmosphere, and if required, 
will lift it into overhead tanks or condensate mains. 








LANCASTER: TONGE LTV 


PENDLETON MANCHESTER: ENGLAND 


Telephone: Pendleton 1484/5 /6 
Telegrams "Pistons,Manchester’ 











Good forged blanks are the answer to the 
‘reject’ problem—to lower costs 
in the machine shops and the accuracy and 
quality of the finished precision gear. 
Our experience of the all important first stage 


of forging in your gear production is 


unequalled—and readily at your disposal. 


cw 7 4 = | 


B. 
Head Office & Works 


TENNANT STREET, BIRMINGHAM, 


Phone : MiDland 6048-9 


POWKE cada ous oul. STAFFS. 


‘A ub diftemenl tun snd Ub te Cw’ & 


CULL & SONS LTD. 


15 


— CULANSONS, B’HAM 
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NEWBURY 
ENGLANO 












































ACCURATE 
VARIA 


ri DD ‘ 


ILE FLOW 
SERVO-CONTROL 







































































The construction of the Plenty Patent Rotary 
Pump makes it quite the most reliable and 
economic unit you can use for blending. The 
pump handles large or small quantities of any 
liquid, however viscous. Constant blend is con- 
sistently maintained irrespective of changes in 
capacity. The variable capacity control and 


proportional indicator is illustrated above. It can LE NT 


be fitted to all Plenty Pumps. 





& SON Ltd. 


Eagle Iron Works, 
NEWBURY, Berks, Eng. 


Telephone : NEWBURY 2363 (4 lines) 
E.N Telegrams : PLENTY, NEWBURY 
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Models E.G.4. and E.G.8, All Electric Girder Type 
Radial Drilling Machines. Centralised control. Each 
model made in five sizes from 4’ to 8’. E.G.4. 4 
Speeds. 3 Feeds. £.G.8. 8 Speeds. Range 20-500 
r.p.m. 3 Feeds. Drills 2” from solid in mild steel 





Model A.E.4. Ail Electric Radial Drilling Machine. 
Centralised control. Six sizes 4’ to 8’. 12 Speeds. 
4 Feeds. Drills 3° from solid in mild steel and taps 
14° Whitworth. 













Model A.E.2. All 
Electric Heavy Duty 
Vertical Drilling 
Machine. Central- 
ised control. Two 
sizes 36” and 42’. 
18 Speeds. 8 Feeds. 
Drills 34” from solid 
$ in mild steel 








The ‘‘Town’’ range of drilling machines 








has developed from more than 50 years’ 









experience. Town’s are 





well known by - satisfied 









users all over the 












world. 


FRED‘ TOWN & SONS LTD 


HALIFAX, YORKSHIRE 









Model A.E.5. 42” All Electric Sensitive Radial Drilling 
Machine. Centralised control. 9 Speeds. 3 Feeds 
Drilis 1}” from solid in mild steel and taps j 
Whitworth 








Model C.E.2. Four sizes: 5’, 6’, 7’, 8’. 18 Speeds 
15-850 r.p.m. Drills 34” from solid in mild steel 











Ts 
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Send 
today 
for 
Comprehensive 
Catalogue 


(e 
SPA J. a. 





Blackwell Bearings Ltd. TEWKESBURY, GLOS., ENGLAND Telephone: TEWKESBURY 2018-9 Telegrams: WINWELL ~ 


|. STRUCTURAL 
STEEL WORK 


of all descriptions 












~ RRR ARSE SRR ARES Re ENC RTT RT RD SASS f 
SECA RES GRRE SEE a ; 


Steel Bridges 

Steel Pipelines 
Steel Structures 
Steel Railway Wagons 


P 3. W. 
MACLELLAN, LTD. 


Established 1811 
Offices and Warehouses 


129 TRONGATE, GLASGOW, C.lI. 
Telephone: BELL 3404 (20 lines) 











Shipbreakers and Dismantlers 
Works 
lron and Steel Stockholders CLUTHA WORKS, GLASGOW, S.|I. 


Tel of ‘ 
Non-ferrous Metal Merchants sonapnasuitigy uesrtnisne 
> sea LONDON: CLUTHA HOUSE, 10 STOREY'S GATE, WESTMINSTER, S.W.i 
Machine Tool Specialists 
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The logical advance in 























Retaining 





OLD WAY 

To provide a shoulder 
for the tensioning spring 
on this filler cup entailed 
an extra long, threaded 
shaft, a nut, a hole drilled 
to take a cotter pin and 
an altogether tedious 


assembly. 











EXTERNAL 
RETAINER 











THE SALTER WAY 

The spring is quickly 
positioned on a shorter, 
PLAIN SHAFT by a. 
Grip Ring which is 
snapped into position 
forsecure, frictional grip. 


No groove required. 








save material—reduce assembly time 








When it’s a question of assembling components in 
any engineering field, Salter Retainers are the answer. 
They replace nuts and bolts, screws, cotter pins, 
and eliminate expensive threading and machining 





your problems. 


Send for the Salter Retainer catalogue 


— mo designer is complete without it 


Retainers 


Circlips €> Fasteners 








operations. A large standard range is at your imme- 
diate disposal, and we should welcome the opportunity 
to assist in developing special retainers to solve 


NEATER — MORE POSITIVE — PERMANENT RETAINING 


SALTER 


al 
Geo. Salter & Co.Ltd., West Bromwich. Spring Specialists since 1760 


M-wW.444 


TRUARC 


Finsnanistlinigmsinestinctad 
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ENGINEERING | 
DEVELOPMENTS 
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A 18’ x 15’ Mobile on 
four wheels, Practical with 
Safway up to 60’ in height. 











large area access platforms 
built on the spot without delay 


from standard SAFWAY Units 


The adjoining SAFWAY-in-action photographs, 
taken at the site of the new Assembly Division 
Ford Motor Co. at Dagenham, illustrate well one 
of the basic advantages of Safway scaffolding . . . the 
ease and speed with which the standard units may 
be assembled on the spot to produce safe stable 
mobile platforms, easily adjustable for height. 
Delays and costs are cut to the minimum. 
Versatility PLUS Remember the above is 

just a bonus benefit to the SAFWAY user. . . these 


special structures are quickly built... and when 
finished with, quickly dismantled for re-use. 
SAFWAY Scaffolding is faster ‘ up-and-down ’ 
and is load-bearing too —first for Versatility. 


STERLING-SAFWAY 


tedford: Sterling Works, Bedford. Tel.: Bedford 5338 (3 lines) 
e Ladies Road, Bristol, 8. Tel.: Bristol 39112 
tutland Square, Edinburgh, 1. Tel.: Fountainbridge 3254/5 
enfield Lane, Glasgow, C.2. Tel.: City 6201/2 
rling Factory, Jarrow, Co. Durham. Tel.: Jarrow 89-7721/2/3 


idesleigh House, Caxton Street, 8.W.1. Tel.: ABBey 3017/8 (2 lines) 


I 


R 
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Two effective Mobiles. 
Easily movable. Keeps 
overhead work on the go, 








Another Safway Access 
Tower — they can also 
be assembled in 
restricted space. 





Cogent 
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visit 

the 
CLARK 
Hospitality 
Suite 


midway between the Coliseum and the Wa/dorf-Astoria Hote/ 


When completing your plans to visit the United States, be sure 
to include your friends at Clark on your list of people to see. 
Clark men from ‘round-the-world will be on hand to welcome you 
and talk with you about the latest developments in compressors 
and gas turbines and their applications in the petroleum industry. 
Remember... you're always welcome at Clark. 


There'll be Clark men on hand at the International Petroleum Exposition, 
too... being held at Tulsa, Oklahoma, May 14-23, 1959. 





Sulte 2311 

Hotel St. Moritz 

50 Central Park South 
New York City 
Sunday, May 3! 
through Saturday 
June 6, i959 





CLARK BROS. CO. 


Overseas Operations Division 
122 E. 42nd Street, New York 17, N.Y. 
Telephone: OXtord 7-2800 


ENGINES + COMPRESSORS 


Sie 2s a 








Olean, N.Y. 
One of the Dresser Industries 


Sales and service outlets 
in principal cities throughout the world 


°° GAS TURBINES 
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For a wonderfully smooth drive... 
Holroyd worm gears 





Did you know that all Holroyd worm gears are made 
using a unique technique which gives some allowance for 
the inevitable deflection of bearings and gear housing” 
This results in an improvement in performance because 
the gears are then working correctly in the loaded position. 
We are able to do this by a technique of manufacture which 
gives precise control over the tooth marking. 

In certain cases we go further than this and make the gears 
so that they have some latitude in assembly without 
impairing the efficiency. This is particularly valuable 


where the gears are difficult of access for adjustment 
during assembly. 

Another point—Holroyd worm gears are made, if re- 
quired, right down to 1/1 ratio as an everyday product— 
we have a special plant for such gears. 

And don’t forget that Holroyd worm gears around 1/1 or 
2/1 ratio will carry several times the load which can be 
put through a pair of straight faced spiral gears of the 
same dimensions, and will work with an efficiency of the 
order of 97 per cent. 


Have a word with Holroyd 


jOHN 


! 90 YEARS OF GEARS 


HOLROYD & CO LTD MILNROW LANCASHIRE t 
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TA N N | N Phe th ety 


through centuries from corrosion: 


smi ete, could have 
initand. of years. 


if 


“o > cai i 
sean es 


: tend in good preservation they are nearly always embedded 


acts a0 
“Vy 4 


~>c>< is. 


Fae eir Feastirchet to explain this, Chemists have isolated a material called TANNIN 
which, when applied to metal, gives excellent protection against corrosion and forms the 
perfect basis for normal painting systems. 


“MONTGOMERIES 


uly 


PRIM ER 


A PRE-PAINTING ANTI-CORROSIVE TREATMENT OF 
PROVED EFFICIENCY FOR ALL METAL STRUCTURES 


Montgomerie’s Pretreatment Primer is an aqueous solution of Tannin 
which reacts with metal surfaces producing a film of Ferric Tannate. 
It is a pre-painting treatment and is not intended to replace Metal Primers 
but produces a passive surface, preventing corrosion starting under 
the paint film which often is the cause of many paint failures. Montgomerie’s 
Pretreatment Primer must not be compared with the usual Phosphate 
treatment of metal and is a ‘‘natural’’ process which has proved itself 
for thousands of years. Unlike other types of pre-painting 
treatment Montgomerie’s Pretreatment Primer is non-toxic 
and if splashed on the skin has no injurious effects. 











%* Montgomerie's Pretreatment 
Primer gives maximum pro- 
tection and adhesion. 


* Montgomerie’s Pretreatment 
primer is effective even when 


a clean metal surface is un- 


obtainable, providing the 
surface has been well wire- 
brushed and 
scraped. 


%& Montgomerie’s Pretreatment 
Primer being an aqueous 
solution, can be applied on 
wet surfaces. 


%& Montgomerie’s Pretreatment 
Primer has a covering capa- 
city of approximately | ,000 
sq. ft. per gallon. 


% Montgomerie’s Pretreatment Primer, due to its out- 
standing anti-corrosive properties, allows painting 
to be delayed if necessary for up to 10 days without 


Deeside, Saltney, Nr. Chester. 
Telephone Chester 23128 (3 lines) 
Telegrams * Turpentine’ Chester. 


deterioration of the surface. 


136/154 Stranmillis Road, Belfast. 

Telephone Belfast 667978. 

Telegrams * Turpentine ’ Belfast. 
Also at Slough 


52-72 Rogart Street, Glasgow, S.E. 
Telephone Bridgeton 1005/6/7. 
Telegrams * Turpentine’ Glasgow. 
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PRESSINGS 


HOT BRASS & BRONZE 





isa difficult prisoner... e 
= 
Chi : 
and it must be kept in * 
= ® 
a re CAPSTAN & MACHINED ¢ 
of Satic 
Bae Suaememneng WORK FROM STAMPINGS @ 
with that insidious * 
enemy dirt, either. OR BAR e 
SuPerfect Oil Seals 6 
o 


are the perfect gaolers. 


a fa They do their job so y 
cheaply, so efficiently, 


and so silently that 


on 
, they are usually completely 
VA ery, ti 





mused forgotten. 


May we send further details, 
or would you prefer to see our 
techmical representative ? 

















agile 
ors \ 
uly FECT SUPER OIL SEALS & GASKETS LTD. 
SN FACTORY CENTRE, BIRMINGHAM, 30. 
—— A/ 
™“——" Manufacturers of ‘ SuPerfect’? Hydraulic Packings and ‘O’ 
ane ; ‘Romet’ water pump seals and mechanical pump 
hae roquip’ Flexible Hose with detachable re-usabl 
pe ungs; ‘Fidrac’ mechanical rubber mouldings; ‘ Redcaps’ 
Polythene Protective Caps and Plugs. 
RESISTANCE STRAIN GAUGES 
By J. YARNELL, B.Sc., A.inst.P. PLASTIC 
Price 12s. 6d. (Postage 64.) MOULDINGS 
This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
wider application, is treated extensively, being introduced by a short exposition of the theory of ZINC ALLOY 
stress and strain in a surface. PRESSURE 
Order your copy through your Bookseller or direct from:— 
ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. DIE CASTINGS 














Waste Heat Kecovery lant DADAMS: 
Specialists in the design and construction of Steam-Raising Plant utilising 
pie Lely ¥ 


~~ and = prime movers in — and ~~ a 
direct method of increas thermal efficiency and saving . 
z pes BARR ST. HOCKLEY 


Consult the Specialist in Waste Heat Recovery. BIRMINGHAM 19 


SPENCER-BONECOURT-CLARKSON LTD. 28 Easton St., London, W.C.1. Terminus 7466 
Phone : Nerthern 2903-4 


Groms : Telebe B'ham. 
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HIGH DUTY CASTINGS 
for 





Regd. Tr-de Mark 


C. « B. SMITH LTD. 


lronfounders WOLVERHAMPTON 
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... then the 


name that 
SPRINGS 


to mind 


ae 
RID 


M.LYNCH 2 SON L'® 


MILL WHARF, CANAL ROAD, STROOD, KENT 


TEL. STROOD 75456 GRAMS. LYNCH, STROOD 


MERCHANTS & SUPPLIERS + STOCKHOLDERS OF STRUCTURAL STEEL 








The perfect pump for do- 
mestic, agricultural or in- 
dustrial water supply—ideal 
for deep wells and boreholes 


i t il —is silent, inexpensive to 
rm &, a run, needs little or no 
= attention and causes no 


‘s,s nuisance. 
and 
s 
forget 
\ 
a 
\ 
Beresford 


_ submersible 
pump 


7 
¢ 


May we send you descriptive 
leaflet PG 310 ? 


BN 235. 


James Beresford & Son Ltd. | PUmMps 
) 


(The Cornercroft Group of Comp 

Ace Works, Kitts Green, Birmingham, 33 
Telephone—Stechford 3081 

Branches and Agents throughout Britain and Overseas 
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ELEVATORS pare, 
More 

accurate 


than human 
skill 


iS 





. 
a 
, 
on 
fiz 


Hydraulic 
Control of motion 








Paradoxically, the product of human skill is more accurate than human 
skill itself. This is particularly so in the case of Savery Hydraulic 
Pumps. Countless thousands of Savery Pumps are in use throughout 





* COMPLETE HANDLIN G PLANTS the world working with precision that neither human skill nor other 
SKIP HOISTS » CONVEYORS - BUNKERS comealiar Severe Mivaaiaie Picken tee Seeiay Benge eneae aa 
ELEVATORS «+ BATCH WEIGHERS with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 
@® MECHANICAL EQUIPMENTS LTD. oe 

67-69 ST. PAULS STREET, LEEDS, | « TELEPHONE: LEEDS 31938 (3 LINES) T H Oo he A Ss S AV E R Y P U M PS L ' M | T E D 
BRACEBRIDGE STREET, BIRMINGHAM 6 : Telephone: ASTon Cross 1316-7 














iS YOUR NUMBER 






Developed in 1942 for versatility in burning the widest 
WITH THE QO j DB TR % variety of solid fuels, efficiently, smokelessly, the Oldbury 
Stoker anticipated the Clean Air Act by 16 years. 
hain grate 
RINGELMANN O—with full boiler output, no matter what 


AY (KG, m4 BKB R fuel hazards may develop in the future. 


Send for Publication No. 1618/2 


EDWIN DANKS & GO. (Oldbury) LIMITED 


OLDBURY near BIRMINGHAM. Telephone: (Stoker Division) Brierley Hill 7731 
London ° Birmingham ~*- Cardiff - Glasgow - Leeds - Manchester ° Newcastle on Tyne 





It is your guarantee of absolutely smokeless combustion— 
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To Industry, the name SMITHS has a 





world of meaning. It includes a reputation 

for Good Measure, good measure in the sense of the 
long-term accuracy of their industrial instruments, good 
measure in terms of the service offered by 

unrivalled research and test facilities. 


This latter, may be said to be immeasurable. 


AVAILABLE IN CHOICE OF FOUR MODELS 


each complete with case and accessories, as under :— 


A.T.H.4 0-§0,000 r.p.m. A.T.H.7 0-20,000 r.p.m. 
(illustrated 
A.T.H.6 0-10,000 r.p.m. A.T.H.10 0-§,000 r.p.m. 


Examples of 


SMITHS 


Good measure 





a 


Pre-determined Synchronous Electric Tacho- HAND TACHOMETERS 


Counters for count Hours Counters meters a.c., d.c. & 
for indicating life . 
ing pre-set quan- Three Phase. . . 
ee of equipment in Provide an accurate method of making spot checks of :— 
cs. 


a.c. Circuits. 


ROTATIONAL SPEEDS—Shafts, spindles, gears, rotors and rolls. 


LINEAR SPEEDS (ft/min or metres/min)—Metal strips, textiles, 


paper, wire, plastic film and conveyed material. 





SURFACE SPEEDS (ft/min, metres/min). Cutting and grinding 














S * gf operations of machine tools, processing rolls unwind rolls or wind-up 
V rolls for extrusion and strip production. 
“ Petro-Flex ” Transistor Batch Calibrated Relays 

Flexible Tubing for the Counters for high for the control of er ; ee 

nT speed counting voltage, current Readings can be taken in bad light or where the dial is visually 

Guid : of repetitive and speed to + obscured 

s. , ° _ . i 1 4 

quantities. 1% accuracy. Stand 34, Engineer ing, Marine 


Exhibition, Olympia, April 16—30 





For Good Measure in Industrial Instruments specify SMITIN 


WRITE NOW FOR 
INDIVIDUAL LEAFLETS INDUSTRIAL INSTRUMENT DIVISION 


Chronos Works, North Circular Road, London, N.W.2 Telephone: GLAdstone 1136. 








AP 370 
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Are these hands helping you? Ratchet and S R R 0 N 








Revolution Counters 


PATENTED Die § el 


DESIGN = 
Enqimes 











> Let us solve 
your counting Main Propelling 

& measuring problems 

There kaw * ALBION * ey or revolution Diesel Engines 
° ite” Oe hi 
wh chess efficent caantinn lastraments which In powers up to 
will show your output at a glance. 
INSTRUMENT DIVISION 1,200 H.P. 

B.& F. CARTER&CO. LTD. 





BOLTON 3, ENGLAND 


"Phone: BOLTON 4344 (3 lines) 
‘Grams: BRAIDERS BOLTON 


Schieldrop 


Test and experimental work in P.J. laboratories, carried out in the 
hands of qualified paint chemists. is the basis of the expert Technical Oil Fieep 
Advisory Service which is offered to all industrial paint users. The 


services of these skilled hands are directly available through personal Bea ae 24 


contact with your P.J. technical representative. 
y, ] We Guarantee 
ou can rety on 134 to 14 per cent 


PINCHIN JOHNSON CO, with Shell Smoke 


DIESEL CO. LTD. 
NEWBURY, BERKS 





| THE NEWBURY 























for Paint and Service number 4 or less. 
Write for Catalogue quoting 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 Reference A/!! 
Telephone: TRAfalgar 5600 Schieldrop &CO LTD 
ws i FEEDS <r STER ue wo iaeanteamniea pee I cra STOTFOLD, BEDS. Tel. 414 (4 lines) OFFICES AT: Bt SWANSEA . GLASGOW f an) 








HALF A MILLION 










7. 
e 





now in use! " 
—— AEe TRIG | : 
L.E.F. self-sustaining )/eo% 


HAND WINCHES 


No worm or gear wheels 
No ratchets, pawls or springs 
No levers or other small parts 


The simplicity of the L.E.F, self-sustaining winch has 
created a great demand and is made in several sizes. 


Special hand or electric winches can be designed to suit 
your purposes. Write today for catalogue and inform- 


LON DON ELECTRI Cc F ! RM LIMI TED Brighton Road, South Croydon, Surrey 





Tie iis 











> 


“ 





0 


ENGINEERING 
marine, welding 
& nuclear energy 
EXHIBITION 


the largest event of its kind in the world 


If you are an Engineer—of whatever kind 

this is YOUR Exhibition. In Olympia 
on a floor space of over a quarter of a 
million square feet, over 500 of the 
world’s leading manufacturers will show 
their most up-to-date equipment for your 
benefit. This Exhibition has been inter- 
nationally famous for over 50 years, 
it occurs only once every two years, 
Previously it has been held in September, 
but in 1959 for the first time it has been 
possible to meet the popular demand for 
he Exhibition to be staged in the Spring 


of the year 


OLYMPIA 


LONDON 
APRIL 16th-30th 1959 


Opening hours: April 27th, 28th, 29th- 
19 a.m. to 8 p.m. ALL OTHER DAYS 
10 a.m. to 6 p.m. CLOSED SUNDAYS 


Organised by 
F. W. BRIDGES & SONS LTD. 


Grand Buildings, Trafalgar Square 
London, W.C.2 
Tel: Whitehall 0568, 5 lines. 
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HILL & JACKSON (sprines) LTD. 


VANUFACTURERS OF 
HIGH CLASS SPRINGS FOR ALL PURPOSES 


A large range of 
coil and flat 
springs. One off 
or bulk 
production to 
specification 


SWAN LANE: WEST BROMWICH 


W BROMWIC I TELE QGsRAM FLEXIBLE. WEST BROMWICH 
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VALVE 
MOTORISATION 
by ROTORK 


Rotork electric actuators can be operated 
by push button, or automatically from 
~~ distance. 

he ‘Junior ’’ model illustrated (type 
1F) will operate any valve with a handwheel 
which a man can close with one hand. No 
modification to the valve is needed. 

A worm and spur type reduction gear 
box, grease packed and totally enclosed in 
a weatherproof case, is driven by a small 
universal type motor suitable for 200-250V. 
A.C. single-phase supply. 

Examples of typical sluice valve applica- 
tions are: }” at 2,000 p.s.i.,1” at 400 p.s.i., 
2” at 125 p.s.i., and 3” at 30 p.s.i. 

Full information about this and other 
Rotork actuators supplied on request. 





ROTORK ENGINEERING CO. LTD 
BATH - Telephone: 64558 















NETTLE D 





MAT es 


Wii 


HHI 





43° Alumina. 

Low in fluxing impurities. 
oO 

Jish Refractoriness. 


f 
High under load strength. 
| 


TAAUULUOOVYAONLSVAOLAVOUULAR LSD 


Low Porosity. 


AAALAANDLHLAAN 


High Bulk Density. 
Low After Contraction. 


tigh slagging resistance. 


MATT 





DUNHILL) 


7] 


HAAG TIWUALAOAELAAUSA REELS 


request. 


NETTLE D—first choice for all applications where service 
conditions are severe. Nettle D has all the desirable pro- 
perties looked for in a super duty quality and is designed 
to give maximum service in furnace positions involving 
high sustained temperatures, 


severe slag attack, and abrasion. 


The use of Nettle D in vital furnace 
positions means longer furnace life, 
fewer shutdowns and consequent 
greater output. 


Technical Data Sheet gladly sent on 


JOHN G. STEIN & CO. LTD. Bonnybridge, Scotland 


TEL.: BANKNOCK 255 (4 lines) 
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According to an ancient MS King Arthur himself was no mean giant — “fifteen 













foote longe in the prime of his yers’’— and when tidings were brought that be G 
an alien giant — from Spain — had carried off a local pin-up girl called Helen, j ns / 
the King strode off to investigate. At the foot of St. Michael’s Mount he found é : gS 
the remains of knightly would-be rescuers. Climbing the Mount, he confronted 34. Pe a Pc 
the oversize Spaniard in the horrid act of eating a man whole. In the as A. - ile : 
tremendous battle that followed Arthur took the blows of the other giant's iron ‘<<! Ayr’ { (og? 
club on his shield, and with his sword Excalibur struck off the swarthy head. es i Kf : : \ } 
fst ~\s 





eN The Hero King would surely 
[/ Nq > look with satisfaction on the 
| IN \Y giants of the West of today — 
/ * aa Strachan and Henshaw machines 
“— a \ oe \ which are putting a stranglehold 
- - a 3 7 QA ouc 

rd r TAY NS on human drudgery not only in 

Kf ‘ 7 RS \/} ; all 
\) > \ his beloved Britain, but in many 
1 \A\ lands beyond the seven seas. 
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Henshaw 
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STEELHOIST WORKS 
BRISTOL 2 ENGLAND 


TELEPHONE, BRISTOL 78331 
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RIGHT ON TOP 
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A VIEW OF THE CRAB 


MORRIS CRANES 
match the N.C.B’s 
modern outlook 


Right at the top of this combined colliery pit headgear 
and winding house (known as a Koepe tower) is a 25-ton 
Morris Electric Crane installed as an essential maintenance 
feature. There are more than a dozen Morris Cranes 


installed in similar towers at collieries in other parts of 


the country. 


Thus do the National Coal Board (in line with many 
organizations which have become a household word) 
choose Morris Cranes for vitally important duties. They 
know that immense experience both in design and 
application goes to the making of Morris Cranes and not 
only that of the Morris Company itself, but that of its 
associate Companies also, for there are few overhead crane 
application problems which have not been met and 


Se mastered by Morris engineers. 
HERBERT MORRIS LTD P.O. 


INCORPORATING ROYCE “LTD, & CRAVEN BROS. (CRANE DIVISION) LTD. 


Yo) ay Aue OL ULC) 1-10) (OL ClC] . mam ay [elm .V, Lee 








advance in_ small 
centrifugal pumps 


March 27, 1959 


A major 







These Girdlestone pumps 
have been designed to ensure 
efficient mechanical shaft 
sealing. The simple and 
effective arrangement of the 
seal has these advantages. 


@ Complete cooling of 
seal by liquid pumped 
without flushing pipes. 


@ Large internal liquid area 
Mechanical seals can be fitted for 


prevents suspended wad handling a wide range of solvents, 
foreign matter settling acids and other difficult liquids. 
around seal. Pumps available in five sizes from 

3 in. to 14 in—cast iron, bronze 

. or stainless steel. All sizes have 

@ Simple seal replacement same shaft and flange dimensions 


for interchangeability of mounting 
—direct couples, belt-driven or as 
motorpump unit. 


by removal of suction end 
cover and impeller only. 


Write for fully informative leaflets to: 


GIRDLESTONE PUMPS LIMITED 


23 Davies Street, London, W.1. MAYfair 1354/5 & 5317 
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We all know this man. He’s the 
chap who has just tried GGL for 
the first time and can’t stop talking 


about the wonderful quality and CAPSTAN AND AUTOMATIC 


service. He’sa nice man, really, but worK AND SHEET METAL 
he does go on. .. and it isn’t as if PRESSING IN ANY METAL, 
we old stagers didn’t rly on GGL ANY FINISH, ANY 


service, too. QUANTITY 


FOR QUICK SERVICE AT THE RIGHT 
PRICE GET IN TOUCH WITH: 


GRIFFITHS, GILBART, LLOYD & CO. LTD. 


EMPIRE WORKS, PARK ROAD, BIRMINGHAM, 18 
TEL : NORTHERN 6221 














STRESS RELIEVING FURNACES 
“MATHISON” VERTICAL FLAME 
RECIRCULATING TYPE 


Town gas fired. 

Load : 60 tons. 

Fuel Consumption : Under 4,500 cu. ft. per ton. 
Temperature Range : 200°-900° C. 


Electrically Operated Bogie Haulage Gear : 
move maximum load of 150 tons. 


To 


Temperature Uniformity on 4-zone Control : plus 
or minus 5° C. 


Internal Dimensions of Furnace illustrated : 27’ 2° 
— x 25’ 6" wide x 21’ 0 to the centre of the 
arch, 


Scale totally eliminated. 


** Our latest installation, in the most modern Heavy 
Plate Fabricating Shop at Messrs. Head Wrightson 
Teesdale Limited, Thornaby-on-Tees. Designed and 
built, and put into commission by........ 


JOHN MATHISON LTD, 


Engineers, 
HUTTON HALL, GUISBOROUGH 
North Yorks, England 
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Traexeens | STEEL FRAME BUILDINGS 


(NEWARK) LTD. OF EVERY DESCRIPTION 


Newark Boiler Works : : one 
NEWARK - NOTTS Factories, Sheds, Mill Buildings, Bungalows, Etc. Etc., 











iaed: vA 


SPECIALITIES: Pit Headgear, Pumping Stations, 
Power Stations 


Made in ALL METALS, , . 

ectickcen akin Bridgework and Riveted Work 
wr range of Weaving covers all grades —T 
from the FINEST WIRE CLOTH . of all descriptions 


to the HEAVIEST SCREENING. 


Peres BROWNLIE X% MURRAY LTD. 


Please write for our Brochure, containing See Display 
eoxfel Techaicel informetion. — POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


March 13 
LONDON: 32 QUEEN VICTORIA ST., E.C.4 








PHIPP STREET 




















LONDON E.C.2 


THE DELTA METAL CO., LIMITED 


DELTA WORKS, EAST GREENWICH, LONDON, S.E.10 (and DELTA WORKS, DARTMOUTH STREET, BIRMINGHAM) 


On the lists of the Admiralty, Air Ministry, War Office, India Office, Post Office, Crown Agents for the Colonies, Principal Railway and Steamship Companies, etc. 


et meencneesce MMe | EO URPR OWED ces mums 
HIGH-CLASS ENGINEERING ALLOYS: 


Strongest Malleable Bronzes. Acid-proof and other Corrosion-Resisting Alloys. Ingots, Billets, Forgings, 
Stampings, Castings, Rods, Sheets, Wire Tubes, etc. “ Delta ’’ White Antifriction Metals, White Brass, Babbit Metal, etc. 
Aluminium Bronze and Brass, Naval Brass, Yellow Metal, Copper, Zinc, Aluminium, etc. 
Supplied to pass Admiralty Tests or other Specifications. 
ORIGINAL AND LARGEST MANUFACTURERS OF 


si * 
EX R U D E D M E A LS ” BRASS, BRONZE, YELLOW METAL, COPPER, NAVAL BRASS, RED METAL, ete. 





Manganese and 





DAWSON 
A on, 
a” cera cesarean 


a ERS 
. 3 UUWINIC : 


iw 


Dry Vacuum Pumps with steam or electric drive, 

capable of maintaining a high degree of vacuum. awsoO n 

Single stage dry slide valve pumps can maintain 
vacuum of 0-2 in. Hg. Barometric Reading against a were 


closed suction valve. . 
Double stage type can maintain vacuum of [.) own ‘e@ 


0-02 in. Hg. 


ilustrated is a single stage dry air pump with a 
36 in. diameter air pump cylinder, 18 in. diameter ELGIN WORKS - CLYDEBANK - SCOTLAND 


steam cylinder, and 18 in. stroke. Telephones : Clydebank 2271/2/3 Telegrams : ‘‘Pumps "’ Clydebank 
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Ix % 10” MIN. DIAM. 
to 


6"x 2” 66” MIN. DIAM. 





C O L D Vox Yo 10” MIN. DIAM. 


to 
5”x 5° 72” MIN. DIAM. 







ROLLED 








FLASH BUTT 
WELDED 


Ix Ix Vo. 12” MIN. DIAM. 
to 
6"x 6"x% 72” MIN. DIAM. 










I’x 1’x %° 12” MIN. DIAM. 
to 
6"x 6"x% 96" MIN.DIAM. 







4’°x 3” 30” DIAM. 
to 
84" DIAM. 
















18" x6” 





1% «%” 10” MIN. DIAM. 
to 


72” MIN. DIAM. 







10"x 3%" 





Current prices and delivery on receipt of 
detailed requirements. 





I~’ x% 10” MIN. DIAM. 
to 


\ 10" 3%" 84” MIN.DIAM. // 






G. A. HARVEY & CO. 


(LONDON) LTD. 


WOOLWICH ROAD, LONDON, S.E.7. 
Telephone : GREenwich 3232 (22 lines) 














Better Try 600 First 


for Machine Tools, Sheet Metal 
Machinery, Boilers, Power Plant. 
Rubber and Plastics Machinery, 
Process Plant, Contractors’ Plant, 
Mobile Cranes, Lifting and 
Mechanical Handling Equipment 
Contractors’ Tools 








And at: Kingsbury (near Tamworth) 
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"§ got it at COHENS/ 


‘* Absolutely first-class job, old boy . . . can’t tell you how pleased 


we are .... Most economical Never a moment’s trouble 
and runs like a clock .... No waiting for delivery... . it came 
from the £3,000,000 Stocks of Plant and Machinery that Cohen’s 
are always talking about.” 

** Bet it cost you a pretty penny.” 

“Not a bit of it, old man . most reasonable . . . . what’s 
more, their staff have all the technical gen. Yes, we shall go back 
to Cohen’s . . . Very reliable people.” 


SONS AND COMPANY LIMITED 
BRITAIN’S LARGEST PLANT & MACHINERY MERCHANTS 


WOOD LANE, LONDON, W.12 Tel: Shepherds Bush 2070 Grams: Omniplant, Telex London 
STANNINGLEY near LEEDS Tel; Pudsey 2241 Grams: Coborn, Leeds 


Manchester . Glasgow : Swansea * Newcastle * Belfast * Sheffield *- Southampton - Bath 
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Thompson 


These joints are self-adjusting and are very well 
made from fine materials. Used extensively on 
steering connections for every class of road 
vehicle, they are also valuable in a great many 
applications in general engineering, where 
their use can often save specially-made joints 
and at the same time give an improved result 


by eliminating backlash. 


A SPECIAL-PURPOSE JOINT 
The illustration shows a |” eccentric-type self- 
adjusting joint. This forms the crank-pin and 


big-end bearing of a crank operating the cutter 


LEAMINGTON SPA, 





SELF-ADJUSTING BALL-JOINTS 


AUTOMOTIVE PRODUCTS COMPANY LTD 
WARWICKSHIRE 


bar of a mower, at many hundreds 








of strokes a minute. 
We can produce joints of this and 
customers’ 


other types to suit 


special requirements. 





















































The NEW 


PENDEFORD MULTIMETER 


LIGHT IN WEIGHT—SIMPLE TO OPERATE— VERSATILE 


Make checks in situ at different locations with varying problems, quickly and easily 
with this new Multimeter. Just plug-in the appropriate transducer, set the 6-position 
selector switch and read off pressure, tension, load, strain or displacement on the 
directly calibrated scale. In addition, recording or control can be carried out and the 





























A SELF-CONTAINED 
PORTABLE SYSTEM 
OF INSTRUMENTATION 








instrument is provided with an electrical output for this purpose. 


SPECIFICATION 
Energising supply : 5.0 v.; Max. current 200 mA ;Frequency | Ke’s: 
Electrical output -+-0.15 mA full scale into 1,500 ohms load ; 


Mains supply 200-250 v. 50 c/s; Dimensions 15” x 9” x 6” deep; Weight (approx.) 20 Ib. 


Why not write us for full details of the new Multimeter and our new type 
transducers? All are specially designed to simplify testing. 


ee ee ee ee ee 








— ee ee ee ee ee ee ee ee 


BOULTON PAUL AIRCRAFT LTD., WOLVERHAMPTON, 
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ROLLS-ROYCE 
instal VOKES K.600 KOMPAKS 


in their new Heat Transfer Rig. 


The new Heat Transfer Rig at Rolls-Royce Limited is playing a 
major part in their nuclear research programme, and to ensure 
maximum protection our K.600 Kompak filters were chosen for the 
air intake filtration. The Kompak, tested in accordance with 
BRITISH STANDARD 2831, showed the following efficiencies with 
the highly penetrating test dusts specified:—Against Aloxite 50—95°,. 
Against Aloxite 225—93%. Simple replacement of the filtering 
medium, low first cost and a GUARANTEED performance makes 
the Kompak your best buy. Full details available on request. 


* When specifying your filtration requirements, we strongly recommend 
that you request test information against B.S.S. 2831. 


These two views show the dual filter installations 
on the Heat Transfer Rig. Photo reproduced 
by courtesy of Rolls-Royce Ltd. 




















Tel: Guildford 62861 (6 lines). Grams & Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess, Gfd. 
Vokes Australia Pty. Ltd., Sydney Represented throughout the World 


YZ-).@ +) VOKES LIMITED + GUILDFORD -:- SURREY 


Air and Gas Filters for Chemical, Nuclear Energy, Oil Refinery, and Pharmaceutical applications etc; Air conditioning filters; Compressed air pipe line filters: Air, Oil, and Fuel filters for Diesel, Gas Turbine, and other 
ile engines; Hydraulic filters; Silencers for Engines, Fans and Blowers; High efficiency Multi Cyclones. 


v325 












Bateidenttin. 
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Considerations of economy in cranes 













INITIAL COST Ls. 
much lower than m@gst 


PJ. 


crane of similar pe fo¢mance 


ACTUAL RUNNING Cosh 
KES are infinitesimal 


MAINTENANCE COSTS; ny 
are negligible 


eat 
PION 


ss 
saves time and money 


no roadways required 


ERECTIG aN Rd q oY WANTLING 
boy bh j are simple and 
_ rapid 
nd ‘Billy controlled 
ng f soa e required 
/ : > 
Dyjie LENGTH 






to requirements 


is it should be borne in mind 
parr ick crane will serve for many years 


- BUTTERS DERRICKS 
make light of heavy loada 


BUTTERS BROS. & CO. LTD., MACLELLAN STREET, GLASGOW, S.1 
LONDON : THE CRANE WORKS, LONG LANE, HILLINGDON, MIDDLESEX, AND AT BIRMINGHAM & NEWCASTLE 
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PNEUMATIC | 
CONTROLS 


Pneumatic cylinders and control valves are helping to increase 
industrial productivity for small capital investment. Our 
illustration shows some of the range of Enots dwarf valves 
for ¥," 0.d. tube. Similar valves totalling more than 150 in 
all, are available for use with #"” o.d. and 4” o.d. pipe. 
Simplicity of design and rugged construction ensures long 


and trouble-free life. 


send WOW S 


Our 16 MM Colour film “ Air 
Controlled” (duration 24 
minutes) shows many interest- 
ing examples of better produc- 
tion methods using pneumatic 
power in many different plants. 
It is available free on loan to 
companies, technical colleges 
etc. who wish to see some of the 
latest ideas. Application 
forms and full illus- 

trated catalogue 

will be sent 

on request. 





A REMINDER. We shall be pleased to see you at Enots Film Show and Exhibition of Pneumatic and Lubrication Equipment on April 13, 14 
and 1sth, 10 a.m. to 8 p.m., PARK LANE HOUSE, 45,'Park Lane, London W.1. (near Dorchester Hotel) 
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CONTACTOR TYPE 
SWITCH GEAR 


ROTATING 
MACHINES 










STATIC 
TRANSFORMERS 






RECTIFIERS 
| FOR PRECIPITATORS 











THE ELECTRIC CONSTRUCTION COMPANY LTD. 
BUSHBURY ENGINEERING WORKS - WOLVERHAMPTON 











hat ea | 


‘Steel Rolling Shutters 


. 
. 


Sound Design 
Efficient Operation 


Mather & Platt Steel Rolling Shutters 
are used all over the world for covering 
entrances to garages, stores, hangars, 
vehicle sheds, loading bays, etc. 
Manufactured to suit customers’ re- 
quirements, they can be arranged for 
manual, mechanical geared or electrical 
operation and installed in industrial and 
commercial buildings of all types. 

Also fire-resisting shutters built to the 
requirements of the Fire Offices’ 
Committee and the London County 





Council. 


Electrically-operated steel rolling shutters in- 
stalled in a well-known works engaged in the 
production of motor vehicles. 


"es 6 lexis 
ea Fo 





iy 


oe 


ee 


Mather & Platt 


LIMITED | 


a PARK WORKS, MANCHESTER, 10 


Telephone COLyhurst 232!. Telegrams Sprinkler, Manchester 





NEE Te : Sar as vitor ety 
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THE ENGINEER March 27, 1959 


yf 
Yj fyy Uj “Us 


rfyyiH: 


AY 


es 


ag 


anveioet’ : 























Y 


THE UNITED 


Substantial quantities of Appleby-Frodingham plates and sections were used in 
the construction of the oil carrier “ Anteriority” (2250 tons gross), built by Goole 


Shipbuilding & Repairing Co. Ltd. for F. T. Everard & Sons Ltd. London. COMPANIES I”? 


A Branch of The United Steel Companies Limited SCUNTHORPE LINCOLNSHIRE 


AF. 162 
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SAFE < 


DEPENDABLE ‘& ‘ 








CONTROL 

















FOR GROUPED MOTOR CONTROL 
‘ the safe, dependable choice is a CHESTER 
MAJOR switchboard. 
Consider these features—short circuit pro- 
tection up to 35 MVA; all isolating 
swing-out or draw-out starting panels; 


every component tested in excess of BS 


specifications. Then add—backed by 60 








years’ experience; fully tooled; short 
































delivery. 




















In every respect it will pay you to switch 


to the CHESTER MAJOR. 


Illustrated is a CHESTER MAJOR switchboard supplied 


~*~ 
( \. for controlling the materials handling system in a tn 
4 
f ~ . + . “y* 
— ¢/ mine in Tanganyika. Extreme accessibility with complete 


—_— 


? isolation permits safe, simple maintenance by unskilled 


native labour. 


BROOKHIRST 


CHESTER MAJOR SWITCHBOARD 





BROOKHIRST SWITCHGEAR LIMITED NORTHGATE WORKS CHESTER 


A METAL INDUSTRIES GROUP COMPANY 


CVS 61 
D 
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SCREW CONVEYOR 


EMINENTLY SUITED FOR 
CONVEYING BULK MATERIAL 


STANDARD INTERCHANGEABLE PARTS 
50 cu. ft. hour to 4,500 cu. ft. hour Capacities 


THE MOST 
PRACTICAL WAY 
OF ELEVATING BULK 
MATERIAL AND OFFERING 
THE BEST POSSIBLE PRO- 


W.S. BARRON aaa 
& S O N LI D . 1 to 50 tons es hour a 
GLOUCESTER 


Manufacturers with over 50 Years’ seein tiles wiaekin ica ieee 
experience — Offer the latest in 
CRUSHING - GRINDING - MIXING 
| FEEDING - SIEVING 
MACHINERY 











Screwlitt 






































TILGHMANS 





AIR COMPRESSORS 


it has been more or less accepted by industry for many years, that as compressor 
cylinders require lubrication, it is inevitable that oil should be passed with the com- 
pressed air and while much attention has been directed to trapping the oil in the 
delivery line this has never proved completely satisfactory. 


Tilghman’s Limited have recently developed a new range of compressors to meet the ever- 
increasing demand for compressed air completely free from oil contamination. These 
machines, which are built in capacities from 50-2000 c.f.m., include both single and two 


stage designs. 


The illustration shows the Carbon Ring oil- 
free air compressor, symbol ODA2. This 
machine will deliver 200 c.f. of free air 
per minute to 30 Ibs. p.s.i. running at 
600 r.p.m. 


@ Send for Leaflet T.3! 


AIR COMPRESSOR DIVISION 


(A member of the Staveley Coal & Iron Co. Led. Group) 


BROADHEATH - ALTRINCHAM - CHESHIRE 
London Office: 1, Chester Street, $.W.!. 


AGENTS: 
Midlands: R. J. Richardson & Sons, Ltd. Commercial Street, BIRMINGHAM, | 
Scotland: Balbardie, Ltd., 110, Hanover Street, EDINBURGH. 227, Bath Street, GLASGOW. C2 
Northern Ireland: Stewart industrial Services Ltd., 29, Ormeau Road, BELFAST 
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These buildings 
went up faster- 





This announcement is of vital interest to you. 
It’s news—news of price reductions in a period of rising costs. 


It can make that building project you may have 
scheduled for the future an economic proposition 


NOW! 





@ Work commences on site 
months earlier. 
@ Advanced _ techniques : 
eliminate all waste and © Construction — frequently 
delay. completed in half the aver- 


age time. 

The period of unproduc- 
tive capital investment is 
drastically reduced. 


@ Firm quotations are 
given at design stage. 





And you get a building of better quality at a lower cost! 


Beecham Buildings, 
a quick return for your capital 


Write or telephone today: 
BEECHAM 
BUILDINGS 
LIMITED 


Beecham 
Buildings 








Tel. Shipston-on-Stour 318 (6 tines) 


Shipston-on-Stour, Warwickshire. 
AP 212/81 
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HAMMER 
CRUSHER 





FOR EITHER 
CUBICAL 
GRANULATION 
OR 
PULVERISATION 


Consult us 
with your crushing problems. Our 50 years’ 
experience readily placed at your service 
without obligation. 

OBTAIN OUR BOOKLET 


The Patent Lightning Crusher Co. Ltd. 


14a ROSEBERY AVENUE, LONDON, E.C.1. 
Phone: TERMINUS 1928 























OBERTRAK? 
for Safety? 
YES, because OBERTRAK 


CONTACT RAILS are , 
totally enclosed... obenvar 
WY, 









Send for 
descriptive 
literature 





%* Sturdy 
construction. 


%* No wires to 
Stretch. 





+ Simple installation. 
% Any number of 
poles possible. 


* No breakdowns. 


jes “ 


j. H. OBERMAN & SONS LTD. HicHaM Ferrers 


Telephone : RUSHDEN 2162/2846 NORTHANTS 
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Stand-by for 
setS Uranium... 





Where two years ago there was only virgin Canadian forest, ther —w 


extends the great Consolidated Dennison Uranium Mine, a 45,000,000 





: sa dollar enterprise and the largest uranium mine in the world. 
See the special Mirrlees exhibit on +f 


Stand No. 5, Row P. 
ENGINEERING, MARINE, WELDING . ; oaks ; 
& NUCLEAR ENERGY EXHIBITION, As a safeguard against failure of the hydro electric power supply to a vital part 

Olympia. 


April 16th — 30th. of the plant (the stoppage of which would necessitate a lengthy 


shutdown) this Mirrlees JVSS12 engine and Brush generator have been 














installed; within twenty seconds the diesel plant starts automatically and 


reaches full power, taking over the load and preventing a costly shutdown. 


MIRRLEES, BICKERTON AND DAY LIMITED 
7 
A member of the Hawker Siddeley Group 


HAZEL GROVE ' STOCKPORT : CHESHIRE : ENGLAND 


Telephone: STEPPING HILL 1000 (14 lines) Telegrams: “Mirrlees Telex, Manchester” 
1€ 21 
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N. C. BROWN »». 


works. 


Shelves adjustable every inch. 


Stove enamelled dark green. 
Quantity discounts. 


keen prices. 





— STEEL SHELVING 


Brand new — Manufactured in our own 


* 

* 

% Heavy gauge shelves will carry 400 Ibs. each. 
*% 6 shelves per bay — Extra shelves 8{- each. 
* 
* 
* 


Also available in white at £5 per bay. 


£3 e is e re) DELIVERED FREE! 


Ready for Erection in England, Scotland & Wales 
ALL OTHER SIZES available at equally 


GREEN LANE STEELWORKS 
HEYWOOD, LANCASHIRE 
Tel. 69018 (6 lines) 


37 





Sole Agents in the British Isles 


MOFFAT & BELL LTD. 170 Piccadilly, London, W.1. 


466 Royal Exchange, Manchester 1. 


LINDEMANN KOMMANDITGESELLSCHAFT DUSSELDORF: GERMANY 





LINDEMAN 
DUSSELDOR: 


Telephone: Deansgate 513/ 


Telephone: 





Billets and sheet bars are cut to length in a 
still cheaper and quicker way. A stroke 
speed increased by 30° means a considerable 
reduction in the adjusting cost and a great 
economy. 

Our programme comprises shears from 
200 up to 2000 tons, in closed and open 


construction. 


Hyde Park 9551 
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MAKERS OF 
GEARBOXES 
FOR 40 YEARS 


ALBION ENGINEERING CO. LTD. 
SAMPSON ROAD NORTH, BIRMINGHAM, 11 


Telephone: Birmingham Victoria 4064 
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Gilled Tubes & Heaters 


HUNT & MOSCROP LIMITED 
P.O. Box No. 8 MIDDLETON + MANCHESTER 











FORGED STEEL PIPE FITTINGS 


Screwed A.P.!., B.S.T.P.T. or 
socket weld. Materials: Carbon 
steel, chrome molybdenum or 
stainless steel. 


C.W.P. non-shock 
2000 Ibs series 
3000 Ibs series 
6000 Ibs series 


FORGED STEEL UNIONS 


integral seats or inserted 
stainless steel, chrome 
molybdenum or bronze. 


WALTER SLINGSBY 


& CO. LTD. 


RAILWAY WORKS, KEIGHLEY 
"Phone: 749 ‘Grams: “Malleable Keighiey.” 
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HERBERT 
VERTICAL MILLING MACHINES 


No. 28A. For heaviest class of work. 32 speeds, 12 to 540 r.p.m. Electronic 
feed drive, infinitely variable feeds between 0-8in. and 40in. per min. Quick- 


power traverse to longitudinal and transverse motions. 62in. by 29in. by 304in 


No. 47V. has the power, speeds, feeds and rigidity for milling materials from 
aluminium to high-tensile steels. Thirty-two speeds, 21 to 1,525 r.p.m.; 
twenty-four feeds fin. to 60in. per min.; quick-power traverse to longitudinal 


motion. 48in. by 16in. by 23in 


No. 49V. For heavy work requiring large table capacity. 32 speeds, 21 to 
1,525 r.p.m. Electronic feed drive, infinitely variable feeds from 0-8in. to 40in. 
per min. Quick-power traverse to longitudinal and transverse motions. 


62in, by}29in."by 284 in. 
Available for Early Delivery 


ALFRED 





= LTO., COVENTRY 
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AVAILABLE NOW Lf 
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|| 100-TON TRAILERS FOR TRANSPORTING 
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. UNION OF SOUTH AFRICA . 








The availability of these trailers 





now makes possible the transport 


by road in S. Africa and Rhodesia 








and Nyasaland of loads above 














the capacity of anything previously possible. 





These special hydraulically suspended trailers 
were built by Cranes (Dereham), Ltd., Dereham, 
Norfolk, England. Manufacturers of trailers and 


semi-trailers for any load from 2 to 200 tons 


The trailers are designed so that when 





fully laden local regulations governing bridge- 


The trailer illustrated is carrying one of the loading, élc., are complied with. 


60MVA, 330kV transformers supplied to the 


Kariba Hydro-Electric Scheme by Ferranti, Ltd 


SPECIALLY DESIGNED AND BUILT BY 


CRANES (Dereham) LTD. 
operaTeD BY: THORNTONS’ TRANSPORTATION LTD. 


Please write for further particulars. 


IN THE UNION OF SOUTH AFRICA IN THE RHODESIAS AND NYASALAND 
THORNTONS’ TRANSPORTATION LTD THORNTONS’ TRANSPORTATION RHODESIA (PVT) LTD. 
P.O. BOX 769 P.O. BOX 2338 
WT/CT JOHANNESBURG, S.A. | SALISBURY S. RHODESIA 
























THE ENGINEER March 27, 





1959 








GAMBIAN MINERALS LIMITED 


have entrusted us with 


the DISPOSAL of their IMPORTANT 


POWER PLANT, MINERAL DRESSING 
| GENERAL MINING EQUIPMENT 























lying in 
THE GAMBIA, BRITISH WEST AFRICA 
including 
Six 330 KVA RUSTON-PAXMAN SKID Three 3” VACSEAL RUBBER LINED AND 
| MOUNTED ALTERNATOR SETS FERLOY PUMPS 
| Three 142 H.P. CATERPILLAR D.342 Four 2" VACSEAL RUBBER LINED AND 
| POWER PACKS (UNUSED) FERLOY PUMPS 
| Three 54 R.B. DRAGLINE EXCAVATORS AL WIT TORMLY ENCLOSED 
| W.P. MOTORS) 


Three HOLMAN 50 H.P. DOUBLE DRUM Twelve SCHOUTEN JIG UNITS 
















SCRAPERS 
One COMPLETE DRY SEPARATION 
Two BID.6 INTERNATIONAL  BULL- PLANT FOR HEAVY MINERALS 
GRADERS by CARPCO ENGINEERING 
Two D.8 CATERPILLAR ANGLEDOZERS Two CONTRA-FLOW DIESEL FIRED 
One KL.66 MOBILE CRANE ON en See 
CRAWLERS 15 MILES OF STEEL MOUNTED 
O NO 47 ER 2'6"° GAUGE TRACK WITH 4 
ne 1-TON MARSHALL ROLL DIESEL LOCOMOTIVES 
Fourteen 8” VACSEAL RUBBER LINED AND 72 3 cu. yd. SIDE TIPPING WAGONS 
cinch eatiiati ELEVATORS—RUBBER BELT CON. 
Eight 4” VACSEAL RUBBER LINED AND | VEYORS — STORAGE HOPPERS — 
FERLOY PUMPS PONTOONS—ETC., ETC. 


For further particulars and Catalogues apply: 


en s Fee. £€OR P Aw y. 4.6m 6 T £ O 


| WOOD LANE, LONDON, W.!2. 
—_ Telephone: SHEpherds Bush 2070 Cables: OMNIPLANT TELEX LONDON. 
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IN SHIPYARDS, as in every sphere of industry, Metropolitan-Vickers are 

in the forefront of electrical progress. Many advances in the design of motors 

and welding machines for shipyards owe their origin to the research, 
enterprise and experience of this great organization. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK - MANCHESTER 17 


An A.E.1. Company 


LEADING ELECTRICAL PROGRESS 

















LEY'S ‘Black Heart’ free-machining malleable iron offers 

considerable latitude to the designer, for the metal can be 

cast into practically any desired form, and be placed exactly 

where needed to meet mechanical requirements, at the same 

time providing the greatest rigidity. 

The housing shown here makes excellent use of Ley’s ‘ Black 

Heart ' malleable iron in providing this rigidity, so necessary 

in a rear axle application, combined with an inherent damping conducive to 
quiet running. In addition, the casting has great toughness and resistance 
to shock. 

‘Lepaz’ pearlitic, another Ley’s malleable, combines still greater mechanical strength with 


easy machining. It responds readily to subsequent heat-treatment (including induction 
heating) which will provide mechanical properties within a wide range of requirements 


A typical high duty specification met by heat-treated ‘ Lepaz' is as follows : 


U.T.S. p.s.i. YIELD p.s.i. B.H.N. Range 
0, 197-255 


LEY'S 











LEY’S MALLEABLE CASTINGS CO. LTD., DERBY TELEPHONE : DERBY 4567! 


EUROPES LARGEST MALLEABLE PRODUCERS 
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LARGE DEFLECTIONS 
for Wide Range of Loads 


Cushymounts, based on wide and intensive experience of 
vibration insulation, provide the large deflections essential 
for the successful! isolation of low-frequency vibration from 
heavy machinery. A single Cushymount supports as much 
as five tons and can be adjusted to give any required 
deflection up to }” for loads of one to five tons. 


> e 
Integral Buffering 

Cushymounts give the designer a complete mounting 
system. Despite their unusually high deflections no 
separate buffers or control links are needed, as movement 
in vertical and horizontal planes is limited to a pre- 
determined amount by positive means incorporated in 
the mountings. Cushymounts are, therefore, ideally suited 
to diesel locomotive engines and large generators for 
use on ships. 


The illustrations on the right are: top, a Crossley 
generating set on three Cushymounts at the Dounreay 
Atomic Energy Establishment. Centre : * English Electric’ 
4-cylinder diesel alternator on six Cushymounts and 
below: one of the three Cushymounts supporting the 
power unit on the Metropolitan-Vickers Bo-Bo locomotives 
for Eire. 
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THE BEST FOR BRITANNIA 


Lucas has unrivalled knowledge of the burning of liquid 
fuels. This knowledge has been gained over years of 
research and development in world-wide applications. 

A range of atomisers for oil burning appliances is now available 
and includes units suitable for flows of 0.5 gallons per 
hour to the largest boiler installations of marine ocean 

going vessels with flows up to 5,500 Ibs./hr. Calibrated 
to handle fuel oils of 35 seconds to 12,000 seconds 
viscosity suitably pre-heated at varying spray angles 
according to particular requirements. 

Consult our Technical Sales Department for advice and 

assistance. 











ATOMIS ER S§ 


FOR OIL FUEL BURNING APPLIANCES 





JOSEPH LUCAS (HYDRAULIC & COMBUSTION EQUIPMENT) LTD - MARSTON GREEN - BIRMINGHAM - ENGLAND 
A Subsidiary Company of joseph Lucas (Industries) Ltd. 


Also at TORONTO, CANADA — SYDNEY, AUSTRALIA 
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Among the latest developments Forgings and Castings up to 150 tons in Carbon and Alloy steels, including 
at Parkhead Steelworks, Boiler Drums, Forged Steel Fully Hardened Work Rolls, Forged Steel Solid 


ylase , > R0-tc lec . = * . 
re and Composite Back-up Rolls, Heavy General Engineering Plant and 
Arc Melting Furnace shown 


seca complete machining facilities. 


Also at 


WILLIAM BEARDMORE oe co. LIMITED 11, Hamilton Place, Piccadilly 
(Hyde Park Corner), London W.! 

Parkhead Steel Works, Glasgow E. |. telephone: BRidgeton 1881-8, Telegrams: Beardmore, Glasgow Vel: GROsvenor 878 
2, St. John Street Manchester, 3 


W ; 4 
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Quality control 


for better protection is... 





smoothing 
the way 

to higher 

| production 


- 
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ENERGOL 


LUBRICANTS 


PRODUCTS OF THE BRITISH PETROLEUM COMPANY LTD 







Visit us at the 
ENGINEERING 
EXHIBITION 
OLYMPIA lé6th —30th APRIL 
STAND No. I7 
Inner Row Gallery 
NATIONAL HALL 


Uistributors 


T POW Our Technical Department will be 
Hire ER f E | ROLEUM co. L y D. pleased to advise on your lubrication 


Head Office: 76/86 STRAND LONDON W C.2 (Branches and Depots throughout the country requirements and problems 


od 
.S 
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LOCKHEED ARE SPECIALISTS 
IN THE ENGINEERING OF COMPLETE SCHEMES 
FOR HYDRAULIC ACTUATION 
including installation and putting to work— 


CENTRALISED HYDRAULIC CONTROL HYDRAULIC SERVO OPERATION 
SYSTEMS — electro-hydraulic, power- — including ‘follow-up’ systems and 
hydraulic, manual-hydraulic. follow equipment — 


POWER-HYDRAULIC OPERATION. AUTOMATIC SEQUENCE PROCESS 
SYSTEMS. 











Ss 


REGD. TRADE MARK 


DESIGNERS AND MANUFACTURERS 
OF A WIDE RANGE OF STANDARD HYDRAULIC UNITS 


—and of special hydraulic units to customers’ requirements— 


SUPPLY TANKS, PUMPS, CONTROL VALVES AND OTHER VALVE UNITS, 
HYDRAULIC CYLINDERS OF MANY TYPES, 
ACCUMULATORS, POWER AND CONTROL CABINETS, POWER PACKS, 
SEMI-ROTARY SLAVES, HYDRAULIC MOTORS, 

PRESSURE SWITCHES, 
ELECTRICALLY-OPERATED UNITS AND ELECTRICAL INDICATION 


For further details, please write for pamphlets 


Hydraulic power is positive power—controllable power 
Lockheed practice is backed by a quarter of a century of Lockheed high-precision hydraulics. 











For further details, pleete write for pamphlets and kindly mention this Lasient sagen: 







INDUSTRIAL HYDRAULICS DIVISION (ons oto tink Seahas Mah tls Sasa se 
SHAW ROAD, SPEKE, LIVERPOOL, 24. Telephone: HUNTS CROSS 2121 “ pets 
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COCKBURNS VALVES 
Control 


CbWEhe 


Steady increase in the magnitude of power 
sources brings continued problems of control and 


regulation. 


The solution, time and time again, is provided 


by Cockburns Valves 


The valve illustrated is a balanced Hydraulic 
Relief Valve for a Nuclear Power installation 
It is suitable for a design pressure of 


6,000 p.s.i. 


COCKBURNS LIMITED 
Cardonald, Glasgow, S.W.1 
London Office : 175 Piccadilly, W.1 
N.E. Depot: Fish Quay, N. Shields 


COCKBURNS (NEDERLAND) N.V. 


Kethel, Schiedam, Holland 
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AILILIEN DIESEL ENGINES 


for GASWORKS service ...... 







6-cylinder Allen type S37 engine (left) driving a Bryan Donkin reciprocating gas compressor (right) through a 
gas-proof partition wall, and rated to develop 443 b.h.p. at 416 r.p.m., installed at the Cannons Marsh gasworks, 
Bristol (South Western Gas Board). 





A similar installation to that shown above in service at the Avon Street gasworks, Bristol (South Western Gas 
Board). Each engine is arranged to operate through a speed range of from 428 down to 180 r.p.m., by the use 
of a gas-pressure regulator-controlled servo governor. 


ral de? | 


TRS 


ix” 


4-cylinder, 296-b.h.p., 416-r.p.m. Allen type S37 engine (left) driving a Bryan Donkin reciprocating compressor 
(right) through a gas-proof partition wall at the Meadow Lane gasworks, Leeds (North Eastern Gas Board). 
a 
- 
; 














WY. Jel. AULILIEN SONS & C? IP 


BEDFORD ® ENGLAND 
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NEW 


Lug-Type COUPLINGS 


better-built by 


ERCOLE, 





fl 


for dependable performance. 


@ Screwed B.S.P. threads. (Special threads 
can be supplied to order.) 
@ Made in best quality commercial BRASS, 
GUN-METAL 85/5/5/5 or 
STAINLESS STEEL. 
@ Specially selected leather washers. 

















ad ine of Remnd poovem 2M é. : a 
@ Machined and polished all over. for ; 
@ Lugs are buttressed for EXTRA strength. ptio 
SUCTION all descriptions 
a in alloy and Carbon Steels 
3 DELIVERY Z (all heat treatment facilities) 
. HOSE j 


SMM Wi UU NAUMAN 








Full information and prices from : FORGEMASTERS AND ENGINEERS 
NEWTON SALES COMPANY LTD. COPPERAS BANK FORGE, SUNDERLAND 
(industrial Division), 517, Fulham Road, London, S.W.6. Tel: FULham 4228 TEL: 2876 "GRAMS ‘FRAMES’ S°LAND 





THE SPECIALISTS IN HOSE FITTINGS 














T. & FORSTER & SONS LTD 





FULLER DETAILS 
OF IMPACT IDLERS 
* AND OTHER TYPES 
OF IDLERS AVAIL- 
ABLE ON REQUEST 











Cut replacement costs 





Conveyor belts are expen- 





sive items. It has been 
proved that Westwood 
Dawes Rubber Disc type 
Impact Resisting Trough- 
ing Idlers reduce wear 


caused by the impact of 









heavy or abrasive material. 
It will pay you to fit these 
resilient idlers at all points 
of strain and at all loading 


iN 
i : \! 


























and transfer points where aC = Oe OS 
wear is constant and the 4 x 7 AS Cun vase 
Tal ae 
E 

















going tough. 








We also manufacture :— 
2, 3, and 5 Roll Standard Troughing Idlers. Flat and Return Belt Idlers. Rubber Disc type Return Idlers. Adjustable Take-Up 


Units for all duties. Mild Steel fabricated Conveyor Drums of any size AND COMPLETE CONVEYOR INSTALLATIONS. 


WESTWOOD DAWES & CO. LTD., Bowling Green Road, Stourbridge, Worcs. Tel: 4741 (4 lines) 
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Special Purpose Presses 


The satisfying of each customer’s 
needs has always been our motive 
in supplying hydraulic presses 

by JOHN SHAW. 


We build hydraulic presses of many 
types to the highest standards of 
precision and we incorporate all 

the details needed to satisfy your 
individual production requirements. 


JOHN 
SHAW 


1000 ton Self Contained Press for dishing, 
bending and straightening on heavy plate 
with hydraulic draw table and special 
control features. 


JOHN SHAW & SONS (SALFORD) LTD., SALFORD, LANCASHIRE 
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Rubber Components for the THE HOT DIP meTHOD IS THE 


R more Exacting Applications :-...::. . Mim EFFICIENT =RUST PROOFING 
A Our wide experience in the field of precision eae 4 ‘ss P. TREATMENT FOR STEEL 














rubber engineering qualifies us to advise on the voor eter ete! 

rubber compounds and design of components vere r erate le 

to meet the more exacting applications. veer eter ele! 

Our plant is fully equipped to deal with bulk production, as well vere tetelers 

as small quantity requirements for prototype and development work. ee i 
*eese+ee 

Pesigners and Engineers will be interested in our new publication, OP gad had og 

“Synthetic and Natural Rubbers and their Uses’-copy sent upon request. Pak ee ote 

eeeeee 

High Grade Rubber Mouldings and Extrusions ; ‘O' Rings ose" e"o* ee” 

Seals * Bushes * Grommets ~* Diaphragms ~ Bonded Parts "om 6 0.4% 

eeeee#es 

and Components in Natural, Synthetic and Silicone Rubbers oon a aha 













































































Specialists also in: ROOF & UNDERFRAME TANKS FOR RAILWAY COACHES DIESEL 
ENGINE TANKS, LIGHT CONSTRUCTIONAL STEELWORK, STEEL FABRICATION 
INDUSTRIAL TANKS, AND PRESSED STEEL GUTTERS. 


JOSEPH ASH & SON tm. sirmingnam, 


Tel: MiDiand 2441 







































































APPROVED A.I.0. AND A.R.8. ESTABLISHED 1845 
PRECISION RUBBERS LIMITED - BAGWORTH - LEICESTER 
Phone: BAGWORTH 241/2/3 LONDON OFFICE, 225 WESTMINSTER BRIDGE ROAD, LONDON S.E.!. Tel: WATerloe 4682 





Producers of Rubber Mouldings to fine dimensional tolerances ond officially approved specificauons 
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hydraulic presses 
We design and produce guards STEEL CASTI h GS 
to fit all types and sizes of 


Hydraulic presses to meet the 
requirements of the Factory 
Inspector. The illustration From + Ib. to 15 cwts. 
shows a typical guard. For 
further information please write 


for leaflet No. 24. BREAKDOWN and SHIP REPAIR 
WORK GIVEN SPECIAL ATTENTION 




























POWKE LANE, OLD HILL, STAFFS. 


Phone: Cradley Heath 66423. Grams : “Prigard.’’ Cradley Heath. 
















PLASTIC STEEL CASTINGS of all descriptions 


made in our own foundry by 
CONVERTER & HIGH FREQUENCY 


: fF ) | ; | | INDUCTION PROCESSES 
J t OES NN Gis BARNARD & SONS, LTD. 


75 River Road, Barking, Essex 


Rippleway 1188-9 
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THE PARKER 


PORTABLE BELT 
LOADER 


blue POWER-ECOOP 


o 
























































The chain of Parker 
Service Depots looks 
after users’ interests 
over the country. 














Simple arithmetic, this ! And the 
final result will show pleasantly in 
your bulk handling costs. For 
this unique combination gives you 
the cheapest method of shifting 
bulk materials—and the quickest. 
With a Power-scoop and Parker 
Portable Belt Loader one man can 
move as much as five, save up to 
75 per cent. of time on every job, 
and cut labour cost to the 

; minimum. The Parker Portable 
ee ea Loader is strong enough for the 
- . ; toughest work, light enough for 
easy moving. Write for details 

and see how you can save with this 
time and cost saving combination. 
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it Loader is available wit 
od Parker Portas “ond 30ft. Discharge, “~J 
sbhe to 8’ 3” or 12’ 3”. Belt — bt te 
oa taciade barge boards, cleated belt, 
wheels and feed hopper. 










The Parker Power-scoop will shift up 
¢ a time, is simply controlled by push- 
» the scoop handle. Available as an optiona prtig 
a pas a independent outfit to feed your existing 
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HIGGS(@) MOTORS 


MANAGING DIRECTOR DAVID C.¥Y. HIGGS. AMLEE LTD. 


BIRMINGHAM 6 ENGLAND 


SLIP-RING AND SQUIRREL-CAGE MOTORS FOR GENERAL USE 
AND SPECIFIC APPLICATIONS 


COVER BANO 
REMOVED 


+ to 1000 Horse-Power 


GUARANTEED FOR EVER 


AGENTS BRANCHES COVER 
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NWVobUx Grease is a lithium-base 


lubricant of excellent structural stability and 
purity. It is a new, general-purpose grease 
superseding conventional greases. It provides 
effective lubrication for the majority of grease 
applications over a temperature range from 
minus 20 F to 250 F. It is exceptionally resistant 
to water washing and contains special 
additives to prevent rust formation. Both in 
the laboratory and in the field Mobilux Grease 
has proved its outstanding efficiency as a 


lubricant and protector. 


MOBILUX 
GREASE 


INDUSTRIAL LUBRICANTS 
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County Surveyor 


E.W.H. Vallis, M.1.Mun.E., F.R.1.C.S 


Contractors 

John Cochrane & Sons Ltd 
Precast Concrete Units made and 
supplied by Concrete Limited 


aA! 
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Road Bridge over Railway, Sidcup 
This bridge will have an overall width of 48’ 0” and will consist of twelve 113’ 0” post-tensioned beams, each beam being 
composed of five precast units, which are assembled and post-tensioned on site. The erection of the bridge, and its cross- 
tensioning, is being carried out in two stages in order that the old brick bridge, the piers of which can be seen below the 
new beams, can be demolished without disruption of traffic. The photograph was taken on the day the bridge was opened 
to single line traffic, less than three months after casting the first unit. 
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SPEED & STRENGTH ————-——___—__ 


CONGRETE LIMITED are the largest structural precast concrete manufacturers in the world 


London Sales Office: 16 Northumberiand Avenuc, W.C.2 Whitehall 5 


2323 and Dovehouse Fields, Lichfield, Staffs. Lichfield 3555 504 
Manchester Office: 40 King Street West, Manchester 3 Blackfriars 5676 
Sales Office: Elmbank Street, Glasgow C.2 City 3292 


CONCRETE LIMITED Green Lane, Hounslow, Middlesex Hounslow 
CONCRETE (NORTHERN) LIMITED Stourton, Leeds 10 Leeds 7542/ 
CONCRETE (SCOTLAND) LIMITED Etna Road, Falkirk Falkirk 2366 








MIRACLO 
SOLVES MAJOR 
MAINTENANCE PROBLEM 


A steel works spent £400 in 9 months trying to solve the problem of driving 
their 48” Pendulum Hot Saw economically. When Miraclo was fitted, belt 
life increased by nearly four times; belt slip was completely eliminated. 
Moreover, this Miraclo belt increased output as well as substantially reducing 
maintenance costs and idle time on a drive notoriously subjected to shock 


loads. 


Miraclo 


STEPHENS BELTING COMPANYLTD Miraclo can solve your 


BIRMINGHAM 4 transmission problem; 
Brochure No. 100 tells you 


how—drite for a copy now. 


$70 


SNOW HILL, 


Northern Office and Works: IRA STEPHENS LTD., Ashton-under-Lyne, Lancs. 
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Recently introduced... the 


COVENTRY CLIMAX 
UNIVER S AL fork truck offers- 


i Agi ata, 


S% choice of power-ELECTRIC or MECHANICAL _ xk 


With the introduction 
of this versatile 
3% choice of fuel-DIESEL - PETROL - L.P.G range of trucks the 
user is able to adopt 
standardised equipment 
ae choice of tyres-CUSHION or PNEUMATIC throughout his 
organisation, 
employing electric, 
3% maxinum STANDARDISATION of parts diesel or petrol 
driven trucks as 


circumstances dictate, 





+ Liquid Petroleum Gas with the advantages 

of a single source of 
supply & responsibility, 
simplified operation, 
reduced maintenance 
and servicing costs. 
This development 

has been eagerly 
awaited and 





received in many 
organisations. 
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EDUCATION FOR COMMERCE 

It is very difficult for any of us fully to appreciate how 
much is done by some other fellow in an organisation. 
How many engineers, for example, have any real under- 
standing of what goes on in an accounts department ? 
For this reason we write diffidently about the present 
subject. This is a technical journal. We have, it is true, 
acquired some knowledge of commerce. But we should 
hate to be strictly examined in that subject. It follows 
that we dare not attempt to criticise a report of the 
advisory committee on Further Education for Commerce 
which lies before us as we write and whose conclusions 
were published in last week’s issue. Its broad conclusion 
was that a similar effort is needed in education and training 
for commerce to that being already devoted to the educa- 
tion of scientists and technologists. Again, broadly, it is 
proposed that for commerce an educational structure 
should be set up very similar to that already existing for 
science and technology. It should be complete with day 
release for young people taking National Certificate 
courses, the setting up of more sandwich courses at 
technical colleges, and the creation of a new national 
award ** to mark the successful completion of a sandwich 
course in general commercial studies to degree level.” 
The improvement of commercial skills is held to be an 
urgent matter requiring the co-operation of individual 
employers and colleges, Government departments, local 
education authorities, the National and Regional Advisory 
Councils for Further Education and educational and 
professional associations. 

We are not competent to express any opinion as to 
whether the committee’s conclusions are right or wrong. 
But it did occur to us in reading the report that through 
the simple expedient of changing a few words here and 
there it might have been made to apply to education for 
science and engineering about, say, fifty years ago. There 
was at that time the same tendency to lay emphasis on 
the importance of practical as against academic training 
that appears to exist in commerce to-day ; there was the 
same reluctance to accept the desirability of day release ; 
there was the same wide variation in examination sylla- 
buses ; and so on. This parallel with conditions existing 
technologically fifty years ago, together with the fact that 
on the Continent “ high schools of commerce” already 
offer full-time university level courses in commercial 
subjects, makes us ready to believe that the committee is 
making proposals that ought to be implemented. We 
notice, however, one interesting thing. In the committee’s 
conclusions and recommendations no reference whatever 
is made to courses at universities in this country. Is it, 
we wonder, felt that commerce, perhaps because it is 
concerned with money-making, is not a suitable study at 
a university ? Then how justify the study of economics 
at such places ? Or is it felt that the intellectual quality of 
commercial matters cannot be sufficiently high to appeal 
to the university don as a suitable subject for independent 
study ? We wonder. We cannot help remembering that 
there was a time when universities tended to reject the idea 


that technology could be a subject suitable for study 
towards the attainment of a degree. We are, of course, 
very conscious how weak is the strength of any argument 
founded upon such an analogy as that we have drawn 
between education for technology fifty years ago and 
education for commerce now. But one thing at least is 
certain. The committee has done the nation a service by 
coming out with a whole set of vigorously argued recom- 
mendations around which debate can centre and upon 
which, if substantial agreement can be reached, action can 
be based. 


ENGINEERS AND BUSINESS ADMINISTRATION 


In his Graham Clark lecture delivered before a joint 
meeting of the Institutions of Civil, Mechanical and 
Electrical Engineers last Friday, Sir Arnold Plant towards 
the end “ at last got round’ to use his own words “ to 
the topic of the further education and training of young 
engineers ...in industrial administration and manage- 
ment.” Thus by a nice coincidence he found himself 
advocating greater interest within the engineering industry 
in courses of instruction in business administration in the 
same week during which the advisory committee on 
Further Education for Commerce published a Report 
which we review on this page and in which it advocates 
that much more attention should be given to training 
men for commerce. Sir Arnold and the committee had 
not in mind courses of quite the same character. Sir 
Arnold’s idea of what should be covered by a course in 
‘“ business administration’ is definitely more advanced 
than the committee’s idea of an adequate course of degree 
standard in “ commerce.” But in relation to some com- 
ments of ours about the committee’s recommendations 
and the lack of University interest it is notable that Sir 
Arnold could refer to “a somewhat vigorous and inte- 
grated full-time graduate course. . . extending over one 
academic year” at the London School of Economics 
within the University of London for which graduate 
students are carefully selected. It was sad to hear him 
have to say that * not a high enough proportion of good 
men from Britain” attend the course, which attracts 
students from the United States, Western Europe and the 
Commonwealth. 

Probably many business executives who have come up 
through their organisations from one or other of its 
technical branches to the administration of its business 
side are quite unaware of the amount of academic know- 
ledge and theory which has been ‘built up, or of the 
amount of research being done, in, for example, analytical 
and applied economics, in statistics and in operational 
research. Many, indeed, might feel inclined to ask in 
what way such knowledge could help them to run their 
businesses. Much of Sir Arnold’s lecture, in fact, was, 
we think, intended to show how helpful some such 
knowledge can be and how desirable it is that we should 
have more of it. For example “ in the macro-economic 
field economists are analysing the overall processes of 
economic growth and fluctuations ... and seeking for the 
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criteria of human intervention which will enable these 
fluctuations to be eliminated, or converted, or contained.” 
Perhaps that study is rather for the school than for more 
practical business administration. But the latter must 
be deeply interested in the results. Again “ systematic 
quantitative research has already revealed the extent to 
which typical manufacturing and distributional practices 
generate inside an industry or concern large fluctuations 
in production loads, stock accumulation, instability of 
employment, overloading or running down of supply 
pipelines, delays in delivery and sharp reversals of the 
flow and magnitude of trade orders ; all of which have 
traditionally been ascribed to external instability.” In 
short many business troubles are to be traced not to the 
wickedness of competitors, the stupidities of buyers or 
the laxity of staffs but to straightforward ignorance in 
the board room. Once more, “ graduate schools of 
administration are evolving a valuable analytical approach 
to the theory of administration within typical concerns 
based on the contributions made by investigations of 
individual and group behaviour into motivation, influence 
procedure, communication processes; and projected 
into the problems of functional and operating relation- 
ships, the decision-making process and the arrangements 
and organisations by which decisions can most effectively 
be implemented.’ Maybe it does sound all a bit “* high- 
faluting ” to the practical manager accustomed to back 
his judgment. Yet if something is really coming of it 
ought not administrators to learn something about it ? 
Thus, even if in talking of courses in business admini- 
stration Sir Arnold means something different from 
courses in commerce, both he and the committee have a 
like thought in mind. Both believe that a sufficient body 
of academic theory and knowledge has been built up to 
make it well worth while for men intending or hoping 
to administer business to take suitable courses. For 
ourselves we have too little experience of administration 
for anything we say to carry much weight. Of course, we 
have substantial faith in Sir Arnold’s judgment. But like 
other technical people, we feel the need to stress that for 
those who will run engineering firms training in business 
administration should never be allowed to assume more 
importance than technical training. 


DESIGN OF MACHINE TOOLS 


At the Annual Dinner of the Machine Tool Trades 
Association held at Grosvenor House on Wednesday of 
last week Sir Patrick Hennessy, Chairman of the Ford 
Motor Company, Ltd., remarked amongst other things 
that the great motor industry he served had at times 
criticised the machine tool industry because it did not do 
enough about design and relied too much on the United 
States for original thought. But the extraordinary thing 
was that that same great motor industry had been going 
to Italy for its own designs ! It is, indeed, a very curious 
thing that these two industries, closely interlinked as they 
are in a supplier-customer relationship, should both, 
almost since the end of the war, have laid themselves open 
to much the same criticism. Neither industry, it has been 
declared by technical as well as lay commentators, is 
sufficiently interested in advanced design. We have 
ourselves uttered such criticisms and we believe them to 
be technically justified. But it is not necessarily sound in 
a commercial sense to listen to criticism which is well- 
founded technically. It may well be, for example, that 
buyers of motor-cars are not particularly interested in 
advanced design. To the female sex appearance probably 
has the greater sales appeal; to the male, perhaps 
reliability. It is not, of course, true that advanced designs 
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and unreliability necessarily go hand in hand. But too 
often in the past the * bugs” were not got out of new 
devices before they were put into production cars. 
Consequently the buyer, unless he is an enthusiast, tends 
to be conservative. But that excuse for letting the 
nationals of other countries try out advanced transmissions 
and suspensions, &c., in motor-cars cannot surely apply 
to the customers of machine tool firms. The criticism of 
that industry can therefore be maintained. But it has now 
lost some of the force it used to have. For though spokes- 
men for the Association have remained often as irritat- 
ingly complacent as ever that all is well with the industry, 
that Association recently took action which must, as the 
years pass, counter the criticism. Mr. Robinson, president 
of the Association, referred to the action in proposing the 
toast of the Guests. In conjunction with the Manchester 
College of Science and Technology the Association is 
providing ten scholarships per year for a two-year 
course in machine tool design leading to the award of a 
diploma and the designation ** M.T.T.A. Design Scholar.” 
We gave full particulars of the scheme some months ago. 
Ten Scholars per year entering design offices must surely 
lead to a substantial leavening of the whole industry 
within a decade or two with people really keen to adopt 
advanced designs. Thus if the criticism can still then 
be expressed that the industry is insufficiently interested 
in advanced design the critics will have to look elsewhere 
than to complacency for the reason. 


FREE FALL 


Now that the old Guided Flight Section of the Royal 
Aeronautical Society embraces both astronautics and 
guided flight, members are able to indulge their, hitherto 
morbid, interest in falling rather than flying. Pandering 
to this predilection, Mr. E. C. Cornford last week 
delivered his lecture on “*Long Range Missiles”’ as one long 
digression on to ballistic missiles. This, of course, did not 
render the meeting valueless. For instance, the fact that 
* Blue Streak * will not be a long range missile, obvious 
though it is to engineers who would never attempt to 
improve on the performance of a “ Thor” with the same 
payload and the same propulsion plant, can well be 
reiterated for the benefit of the very many who have a 
vested interest in the survival of this society. And it was 
interesting to note how heavily and seriously the issues 
needing decisions become distorted when the missile is 
regarded as a flying machine instead of as a killing 
machine. The high performance and moderate cost of 
the liquid oxygen/petroleum propellant combination, 
for instance, interest the strategic planner little. Much 
more significant are the questions of how long can a 
vehicle be held at how short readiness, what is the inci- 
dence of malfunctioning, and how burdensome are the 
close support facilities required? If for a significant 
term of years our probable enemies do not have hypersonic 
guided missiles of operational status, a weapon that can 
be prepared and despatched between the detection and 
arrival of a ballistic missile is more valuable by orders 
of magnitude than one that cannot. The usual conse- 
quence of accepting a long readiness time, the need for a 
“ hard *—underground—launching site, may be accept- 
able for weapons such as “ Titan,” since for long-range 
missions it may be worth while sacrificing rate of fire for 
the improvement in accuracy possible with radar guidance. 
The one justification for the simple single-stage missiles 
that can be air-lifted complete is, however, that one can 
afford to deploy large quantities and render the anti- 
missile defence unreasonably expensive by firing salvos. 
For a country such as this, with defensive forces limited 
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by budget considerations, minimising the cost of the deter- 
rent in being seems overwhelmingly more important than 
optimising the cost of individual launchings. To assess 
the ultimate in mortar bombs, a tool, albeit complex, 
that is merely another artillery weapon, in terms of air 
transport is both fallacious and dangerous ; one must 
applaud the point made by a past-president of the 
Society, Mr. N. E. Rowe, C.B.E., that the one important 
question about the ballistic missile for the section to ask 
is : What is to be learnt from this vehicle? 


PLEASURE IS ESSENTIAL 


We are often driven to believe that some people must 
consider the pursuit of happiness a rather improper object 
of human desire. For in suggesting that something shall 
be done or that something shall be built it is very seldom 
that anyone advances it as at all a strong argument that 
it will give pleasure to anyone. It seems to be regarded 
as morally far better to argue that the action taken or the 
structure erected will encourage trade or advance produc- 
tion or do some other useful thing. An acquaintance of 
ours epitomises this attitude. He claims that he plays 
bowls each Saturday, not so much for any pleasure he 
and his companions gain from it, but in order to keep fit 
for the work he does during the week! In his view 
clearly it is only really proper for people to indulge in 
activities that will enable them or encourage them to work 
harder and earn bigger profits. Actively to seek pleasure 
for its own sake would be sinful. There are a great many 
people who think like him. Contrariwise, there are, of 
course, many who don’t ; yet do not even they have a 
feeling of guilt, the guilt of the small boy truant from 
school, whenever they neglect business for pleasure ? 

No doubt some hundreds of years ago when it could 
be felt that any member of a community who failed to 
work hard all day must be taking more from the com- 
munity than he gave to it, it may have been morally right 
to condemn those who sought pleasure. But is it right 
in this day to argue in that way ? By laying such stress 
on the virtues of doing something useful or earning 
profits with which to enrich ourselves are we not missing 
the point that engineers have made us all so rich already 
that it is becoming solidly desirable that we should all 
seek more pleasure than we do? For it is surely a 
miserly attitude to stress the importance of becoming 
richer without also stressing how essential it is to lay out 
our riches to give us all more pleasures and greater 
happiness. Yet the miserly attitude persists. For example 
we quite often notice a tendency among socialist politi- 
cians, when speaking of new and improved roads, to stress 
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that priority should be given to those routes along which 
there flows heavy commercial traffic. The needs of pater- 
familias seeking to give pleasure to his wife and children 
by taking them to the seaside on a fine week-end are 
clearly regarded as entirely secondary, if not, indeed, 
rather improper. Yet why should it be regarded as any 
less essential that papa should get some unselfish pleasure 
at the week-end than that he should work hard during the 
week ? We confess we cannot find a satisfactory answer 
to that question. And fortunately engineers are so 
quickly enriching the whole community that, however 
guilty some of us may feel about it, the pressure of a 
whole populace determinedly seeking pleasure forces the 
hands of governments. Money does get spent, amongst 
Other things, upon the improvement of roads to the sea- 
side. It may even be that some aldermen and councillors 
on local authorities and even some civil servants at the 
Ministry of Transport and Civil Aviation are not shame- 
taced about it at all ! 

But there is another way in which this moral veneration 
for the utilitarian can have dangerously destructive 
consequences. It is true that a community which unduly 
neglected business for pleasure would soon ruin itself 
financially. But a community that neglected pleasure 
for business would very soon make life not worth living, 
Indeed in the past something quite close ‘to that latter 
condition was reached when slums gathered around 
factories which were built solely for utility, the atmoe 
sphere and the local streams and rivers were grossly 
polluted, and little or no conscious effort was made to 
provide pleasures for the people. No doubt it will be 
claimed that we know better now. But do we? Do 
we not often still hear the view expressed by water supply 
authorities, industries and local authorities, and of others 
who ought to know better, that the needs of a town for 
water, of industry to rid itself of effluents, and of local- 
ities to discharge sewage and get rid of rubbish are more 
important than the preservation of such amenities as 
clean air and an adequate flow of pure water down a 
river channel ? Of course many of those who oppose 
engineering schemes, calling engineers, amongst other 
names, desecrators of the countryside, are cranks. They 
usually fail to notice that what engineers are really 
doing is merely to change the usage of the countryside, 
as often with a gain to amenity as with a loss. Yet we 
give thanks that such people exist. For they have at 
least the courage to point out that man does not live by 
bread alone; and that there is nothing unworthy, 
immoral, or sinful in seeking to preserve and enhance 
those things that make life pleasurable, nor anything very 
wrong about the pursuit of happiness. 





* OUTSIDE AND INSIDE CYLINDERS ” 

* A correspondent asks us in a half-deprecating tone if we consider 
those locomotive superintendents wrong who persist in the use of 
inside cylinder locomotive engines ? We certainly do think so, and 
that by so doing they are wasting the money of their shareholders. 
We worked this question out some years back with a thick-and-thin 
advocate of the inside cylinders ; and the common sense of the 
thing, rather than our arguments, so forced itself on his conviction 
that he now never, by his own goodwill, designs other than outside 
cylinders .... 

“Our correspondent seems to take it for granted that railway 
superintendents can do no wrong. They vary, however, in quality ; 
and we advise him not to take for granted anything he does not know 
of his own knowledge. Locomotives are yet far from perfect ; the 
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theory of combustion holds out still much that has not yet been 
achieved. Several plans have succeeded in burning coal so that it 
does not smoke. We have yet to heat water in a mode that will not 
produce sediment, and thus save the blowing-off of the boilers and 
thus wasting heat ; and we have yet to be sure of our boilers and 
cylinders, that all the heat may pass through the internal and not the 
external part of the cylinders. Some years back there was a police- 
magistrate named Sir William Addington. He gave up the berth, 
and began to eat the usual dinners essential to make a barrister, 
whereupon the newspapers made it known far and near that ‘ Sir 
William Addington had retired from the practice of the law in order 
to devote his time to the study of it.’ So also we have some super- 
intendents on large lines of way who would do well to retire from the 
practice of locomotion in order to have time to study it.”’ 
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Group Routing and Charging Equipment 


On December 5, 1958, Her Majesty the Queen dialled a trunk telephone call from 


FOR SUBSCRIBER-DIALLED 


TRUNK CALLS 


By J. H. BEESLEY, B.Sc.* 


N most telephone exchanges in this country 

calls are set up by means of a series of 
switches or selectors, the setting of each 
corresponding with the successive digits 
dialled by the subscriber. This system, known 
as “step by step,” provides a satisfactory 
method for connecting any pair of sub- 
scribers on the same exchange, since numbers 
may be allocated to the subscribers in blocks, 
thereby allowing an economic arrangement 
of the switching equipment at each successive 
stage. 

When several exchanges have to be linked 
together to form an area having a common 
numbering scheme for subscribers, as is 
necessary in large towns, difficulties arise 
in arranging the switching equipment and 
the junctions between the exchanges in an 
economic manner which is also consistent 
with this “linked numbering scheme.” 
Although these difficulties are considerable, 
various ingenious solutions have been devised 
which have allowed straightforward expan- 
sion of linked numbering areas, but in very 
large towns the system proves unsatisfactory. 
This was the case when automatic exchanges 
were introduced in London. 

A way out of the problem was found by 


the introduction of the director—a piece of 


equipment interposed between a calling sub- 
scriber and the junction and exchange 
switches, and arranged to store all the infor- 
mation dialled by the subscriber and to 
translate part of this information into a form 
suitable for setting up the required call. In 
the director areas, each subscriber has a 
directory number consisting of two parts, a 
three-digit exchange code consisting of the 
first three letters of the exchange name, 
followed by a four-digit number. The func- 
tion of the director is to compare the first 
three digits with a corresponding entry in a 
small library of information containing 
suitable digits to direct calls over the inter- 
exchange network. By this means it is 
possible to divorce the digits necessary to 
set each successive stage of selectors through 
the network from the code dialled by the 
subscriber, and as a result the area may have 
a uniform numbering scheme, to the advant- 
age of the subscribers but without disad- 
vantage to the engineer. The power of this 
system is amply demonstrated in the London 
director area, where some 2,000,000 sub- 
scribers are able to communicate with each 
other with as much ease as if they were all 
connected to the same exchange. 

Another method of providing for auto- 
matic communication between suoscribers on 
different exchanges involves the use of special 
numerical codes. These codes correspond 
exactly with the switch settings required, so 
they vary in length considerably for different 
exchanges, and differ according to the loca- 
tion of the originating exchange. Although 
such dialling codes are welcomed by the 
subscribers, they are liable to cause confusion 


* Formerly with The General Electric Company, Ltd.; now with 
Computer Developments Ltd 


Bristol and thereby inaugurated subscriber trunk dialling in the United Kingdom. 
During the next few years subscribers in many other parts of the country will be 


provided with the same facilities as those at Bristol. In order to control the setting 

up of subscriber-dialled trunk calls a special piece of equipment has had to be 

developed. This has been popularly christened GRACE—the robot operator. The 

purpose of this article is to explain the functions and method of operation of one 
form of this ** Group Routing and Charging Equipment.” 


because of the need to look up a special list 
of codes before making each call. 
SUBSCRIBER TRUNK DIALLING 


When the problems associated with the 
automatic setting up of calls over the trunk 
network on a national basis are considered, 
it becomes apparent that any method based 
on the use of codes which correspond with 
the switch settings required would be imprac- 
ticable since the network problems are even 
more complex than those in the director 
areas, and it is unimaginable that a special 
list of dialling codes should be issued for 
every exchange in the country. Some such 
device as the director is therefore needed in 
order that uniform codes can be allocated to 
each exchange without reference to the 
switching network. This equipment, which 
is known as GRACE (Group Routing and 
Charging Equipment), operates in a similar 
manner to the director in that it stores the 
digits dialled by the subscriber, translates 
certain of these digits to set up the call over 
the trunk network, and then repeats the called 
subscriber's number to set the selectors in the 
destination exchange. 

The system which has been adopted for 
subscriber trunk dialling 1s based on the 
following points: 

(1) The procedure at present used for local 
calls will not be changed. 

(2) The country has been divided into 
about 600 charging groups. 

(3) Each automatic exchange in the coun- 
try will be provided with a unique code, 
made up of two parts, the first identifying the 
group and the second the exchange. These 
codes will be used as prefixes when setting 
up trunk calls and will be translated by 
GRACE to route the calls over the trunk 
network. 

(4) All the existing director and linked 
numbering areas will be retained and will 
become charging groups or parts of charging 
groups. Director areas will retain the 
existing alphabetic code to identify the 
exchange required. 

(5) No national numbers will be more than 
ten digits long, including the prefix digit 0, 
which will be used to connect the calling 
subscriber with GRACE. It is not possible 
to have a fixed number of digits since some 
exchanges have numbering schemes in which 
certain subscribers have longer directory 
numbers than others. Because the directory 
number for subscribers in director areas is 
already seven digits long, this means that the 
codes for these groups are of two digits, 
except for London which has only one. 
Other groups have a three-digit code. 

(6) GRACE will normally determine the 
appropriate charging and routing for a call 
by inspection of the group code alone. This 
has been made possivle by the introduction 
of the new principle of trunk call charging 
in which the cost of a call is dependent on the 
distance between the centres of groups, 
rather than the exchange-to-exchange distance 


used previously. Any other digits included 
in an exchange code will be transmitted by 
GRACE for use in completing the call from 
the destination group centre to the destina- 
tion exchange. However, in certain cases the 
routing of a call is dependent on the exchange 
code rather than the area code alone, and 
GRACE is designed to deal with a number 
of these exceptions to the general rule. 

(7) Because the cost of setting up a call 
through GRACE is small compared with the 
cost when an operator is required, there is 
no point in making a minimum charge 
entitling the subscriber to speak for three 
minutes. Instead, the charge is made by 
counting one local call charge when the 
connection is completed and further charges 
periodically throughout the call, the interval 
between charging being dependent on the 
distance between the group centres. 

The complex network which exists in this 
country has been designed for the use of 
operators, and as a result is not of a form 
best suited for subscriber trunk dialling. By 
employing the translation functions of 
GRACE it becomes possible to make full 
use of the present network while allowing 
further developments to be made in a form 
that is more economic. This means that 
GRACE has to be able to translate in a 
number of different ways, providing up to 
five routing digits, facilities for alternative 
routing of calls in the event of congestion or 
faults on the network, and to make special 
provision to ensure an economic loading of 
direct routes between exchanges in cases 
where calls would otherwise be made via the 
group centres. In addition, GRACE is 
designed so that in certain cases only a 
partial translation is made and the com- 
pletion of the call is left to a second routing 
equipment nearer to the destination exchange. 
As well as inspecting the group code and in 
certain cases the exchange code, GRACE is 
also able to check the numerical digits dialled 
by the subscriber so that fraudulent or 
malicious calls to distant telephone operators 
are prevented. 

It is necessary that subscriber trunk dialling 
facilities can be provided easily in existing 
exchanges without any major alteration to 
the system employed for setting up local calls. 
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One method by which this has been achieved 
is shown in Fig. |. All local calls begin with 
an initial digit of 2 to 9, leaving the levels 
1 and 0 of the first selectors for other uses. 
The digit 0, being familiar to subscribers as 
a trunk call prefix, is used to connect with 
GRACE, while the operator can be reached 
from level 1 by dialling 100. This arrange- 
ment can be used in all large exchanges 
except those in director areas, where a rather 
more complex arrangement is necessary. 
Because of this, subscriber trunk dialling 
facilities will be provided in non-director 
areas a little earlier than in director areas. 
This article is restricted to a description of 
the non-director system. 


THE FUNCTION OF GRACE 


GRACE is made up of three parts—call 
chargers, registers and translators. The call 
charger is a piece of equipment which 
remains associated with a call throughout 
its duration and which provides the metering 
signals required at intervals determined by 
information from the translator. Since one 
call charger is required for each simultaneous 
call, considerable numbers of them are 
necessary. Registers are employed for 
recording and storing the digits dialled by 
the subscriber and for sending out the digits 
required to complete the call. A smaller 
number of registers will therefore suffice, 
since they are used only when calls are being 
set up. In Bristol, for instance, sixty-six 
are installed. The translators are used for 
still shorter periods, and although each 
register requires information from a translator 
several times while it is setting up each call, 
one translator can serve a number of registers. 
Three translators are installed at Bristol, 
two being in service normally, ewhile the 
third acts as standby in case of a fault occur- 
ring in either of the others. 

Since the number of registers required is 
smaller than the number of call chargers, the 
registers have to perform their operations 
at a much higher rate than the normal switch- 
ing equipment in telephone exchanges, and 
with the translators the rate of operation is 
still greater. Because of this fact the Post 
Office and the telephone manufacturers have 
for some years been investigating electronic 
switching methods which will have a better 
life than the normal equipment, at very high 
rates of usage. One of the most promising 
methods investigated employs cold cathode 
tubes, and after obtaining good results with 
an experimental cold cathode tube director 
at Richmond exchange,'? it was decided 
that the registers and translators for GRACE 
would be produced in two forms, one elec- 
tronic and the other electro-mechanical. 
The electro-mechanical equipmentf will be 
installed in several exchanges during the next 
few years, while the electronic version, which 
is described here, will be provided in a number 
of other exchanges. 

The main reason for electronic switching 
techniques being more suitable for heavy-duty 
operation is that while the life of electro- 
mechanical equipment is roughly propor- 
tional to the number of operations performed, 
that of electronic equipment is largely inde- 
pendent of the number of operations, but 
depends on the total time the equipment is in 
use. This is as true for hard valves as it is 
for cold cathode tubes, but the latter possess 
an additional advantage in that wear occurs 
only while they are actually being used, 
unlike hard valves, in which wear takes place 
whenever the heaters are on. Because of 
this, cold cathode tube equipment shows an 
excellent promise of having a life as long as 
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that of the normal switching equipment in 
exchanges. The registers and translators in 
GRACE are therefore designed to employ 
cold cathode tubes and the 
electro-mechanical relays and of hard valves 
are kept to a minimum. Hard valves are 
essential in providing power supplies and 
pulses, but even in these parts of the equip- 
ment their numbers have been reduced by 
the use of alternative techniques wherever 
possible It is also impossible to avoid the 
inclusion of a small quantity of relays in each 
register since no known types of electronic 
equipment are able to provide pulses in the 
** loop-disconnect > form used to operate 
electro-mechanical switches, and difficulties 
arise in finding economic replacements for 
relays having other functions. Since a junc- 
tion between the electro-mechanical and elec- 
tronic methods must occur somewhere, and 
since the registers are far fewer in number 
than the call chargers, the most suitable place 
for this junction is in the registers. 

The register-translator system is designed 
in such a way that the * brain ” of the system 
is located in the translator, thus providing 
for maximum simplicity in the relatively large 
numbers of registers. These may be con- 
sidered to be made up of three parts, the first 
being an input where each of the digits dialled 
by the subscriber is detected, counted and 
stored. The second part is an output unit 
which receives coded information from the 
translator, one digit at a time, for each of the 
digits which have to be sent out, and sends 
these at the speed and in the form required 
by the electro-mechanical switching equip- 
ment. The third part is a programme unit 
which is used by the translator to mark each 
of the stages reached by the register in 
sending out. 

The translator operates by connecting 
itself with each register in sequence, and 
inspecting the output unit to see whether or 
not an output digit is required. If not, the 
translator passes on to inspect the next 
register, but if an output is needed it transfers 
from the register information concerning 
each of the dialled digits stored in the input 
unit, and inspects the state of the programme 
unit. These data are then combined with 
data from its ““memory”™ or translation 
field, which gives all the necessary informa- 
tion relating to the required exchange or 
charging group, and the next output digit 
required by the register is selected and 
returned to it. At the same time, the trans- 
lator sends signals to the programme unit 
of the register so that when a further digit 
is required the translator can recognise how 
far it has gone in the sending programme. 

As a result GRACE operates in the 
following manner. When the subscriber dials 
the prefix, digit 0, a call charger is seized, 
which in turn selects a register by means of a 
register hunter. The remaining digits dialled 
by the subscriber are passed into the register 
and stored. As soon as the first digit has 
been received, the register applies for a trans- 
lation and keeps applying once every cycle 
of the translator allotter, every two-thirds of 
a second, until sufficient information has 
been stored for a translation to be given. The 
first digit of the translation, which represents 
the fee for the call, is then passed to the 
register, which sends it to the call charger. 
Here it is stored and later used to control 
metering at the appropriate frequency when 
the call has been successfully completed. 
Following this the register re-applies to the 
translator for a second digit, which is pulsed 
out via the call charger to operate the first of 
the selectors which determine the routing 
over the trunk network. Further routing 
digits are obtained from the translator one 
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by one and are sent out by the register. The 
translator then determines which of the digits 
dialled by the subscriber are necessary to 
complete the setting up of the call and causes 
the register to pulse these out. On comple- 
tion of these operations the register is released 
and the call charger takes over the super- 
vision of the call, so freeing the register for 
use in setting-up another trunk call via a 
different call charger. 

Each translator serves up to forty registers 
and provides as good service as if each 
register had its own translator, by using the 
principle of time division. This is possible 
because no register can ever require two 
successive Output digits less than two-thirds 
of a second apart, and because the translator 
can perform any operations required within 
the 16-millisecond period allocated to each 
register. While this results in a great saving 
of equipment and simplifies the problem of 
keeping the translations up to date as changes 
occur in the trunk network, it means that 
not only must the translators be built of very 
reliable components, but also that any errors 
which may occur must be automatically 
detected and automatic transfer to a stand-by 
translator take place. Economic methods of 
providing these checking facilities have been 
found, one of the more important features 
being the use of a ** two out of five ” code for 
the storage and transfer of information 
between the register and translator. With 
this code, which is shown in Fig. 2, ten com- 
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Fig. 2—‘* Two-out-of-five ’’ code employed in the 
register-translator 


binations are possible and it is quite simple 
to arrange to detect the conditions of one 
out of five or three or more out of five. 

The above technique cannot be applied 
throughout the translator, however, since 
in the translation field it is necessary to 
produce an individual signal for each group 
or exchange code. Rather than duplicate the 
translation field, the method employed relies 
on the detection of faults by recognising the 
presence or absence of an output signal after 
performance of a number of logical tests on 
the data. As far as possible the introduction 
of checking equipment in the registers has 
been avoided for economic reasons, but by 
careful design it has been possible to arrange 
that the checking circuits in the translator 
deal with a number of register functions. 
For instance, as the register has no means of 
checking that an output digit from the trans- 
lator has been stored correctly, it recodes this 
digit and returns it to the translator, where a 
check can be made more cheaply. 

The register-translator system operates in 
a synchronous fashion by means of pulses 
supplied by a common pulse generator. As 
with the translator, a stand-by pulse generator 
is provided, together with fault detection and 
automatic change-over facilities. Because 
the system is synchronous, the probiems of 
accurate detection of dialled pulses are cased 
and the outgoing pulses can be formed, and 
the inter-train pause timed, with considerably 
greater accuracy than with the usual 
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electro-mechanical methods. This results 
in two advantages, first, it allows the maxi- 
mum possible tolerance in the operation of 
electro-mechanical switches, and secondly, it 
reduces the holding time of the equipment to 
a minimum, so providing service with a 
smaller number of registers than would 
otherwise be necessary. An additional gain 
is that when servicing is required, the prob- 
lems of understanding the operation of the 
equipment are simplified. Servicing the 
register-translator is expected to be quite 
straightforward since not only should fewer 
faults occur than with electro-mechanical 
equipment, but also it is easy to detect faulty 
operation because cold cathode tubes glow 
when they are operated. 

The translation field is built up in much the 
same manner as in the director, by means of 
removable wire straps between soldering 
tags. An additional complexity occurs with 
electronic systems since it is necessary to 
include a rectifier in each part of the field in 
order to gain the same effect as the discon- 
nection obtained from an unmarked outlet 
of an electro-mechanical switch. However, 
it has been found possible to arrange these 
rectifiers so that they need not be disturbed 
when changes are made in the translation 
field. 

THe Co_p CATHODE TuBE CIRCUITS 

The design of the register-translator system 
is based on the use of cold cathode triodes. 
These three-electrode tubes are designed so 
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cold cathode tube, the G.E.C. CCT. 6, which 
is designed so that a larger useful output 
signal may be obtained at the cathode of a 
conducting tube than that required to 
operate the trigger of another tube. These 
characteristics have allowed the use of a new 
type of cold cathode tube circuitry which has 
been given the name of Voltage Transfer 
Technique.* Circuit operations are achieved 
by controlling the transfer of voltage from 
the cathode circuits of conducting tubes to 
the triggers of non-conducting tubes by 
means of resistor-rectifier gates. Miniature 
selenium rectifiers are employed in these 
gating circuits. 

A simple example of the use of this type of 
circuitry is shown in Fig. 3 which is a dia- 
gram of a ring counter circuit. The operation 
of the counter is as follows. Suppose that 
each tube in the counter is unoperated and 
that any signals connected to leads X, Y 
and START are less than 50V. If a signal 
of at least 120V is now applied to START, 
the first tube will trigger and remain con- 
ducting after the removal of the signal. 
After a few milliseconds, which are necessary 
to charge the cathode capacitor, the voltage 
at the cathode of the first tube will rise to 
more than 120V, and this output is applied 
to the resistor-rectifier gate between the first 
and second tubes. 
The values of the 
resistors and the 
forward and reverse 
resistances of the 

















Fig. 3—Circuit diagram of elementary ring counter 


that, provided the trigger electrode is held 
at a voltage of less than about 5OV above the 
cathode, a much higher voltage applied 
between the anode and cathode will not cause 
the tube to conduct. If, on the other hand, 
the trigger voltage is raised to about 100V, 
a discharge will occur between the trigger 
and cathode electrodes and after a few micro- 
seconds this will transfer to the main anode- 
cathode gap. By this means a very small 
current flow in the trigger-cathode gap can be 
arranged to control a much larger flow of 
current in the main gap, but once this trigger- 
ing action has taken place, the trigger 
electrode can no longer exert control over 
the discharge. 

When a tube conducts, the voltage between 
the anode and cathode falls to a value deter- 
mined by the characteristics of the particular 
type of tube, a normal figure being around 
70V. This makes it possible to develop a 
useful signal across a resistor placed in the 
anode or cathode circuit. The conduction of 
the tube is indicated by the presence of a 
glow apparently on the surface of the 
cathode. Cold cathode tubes can be extin- 
guished only by reducing the anode-cathode 
voltage to near zero for a few milliseconds. 
GRACE makes use of a miniature wired-in 


rectifiers are chosen so that the voltage 
appearing at the trigger of a tube is less than 
50V, provided one of the inputs to the gate 
has no more than SOV applied to it. This is 
the case with tube 2, since no signal is applied 
to the X¥ lead. If now a signal of 120V is 
applied to X, the voltage at the trigger of 
tube 2 also rises to about 120V and this tube 
then strikes. As soon as the discharge has 
transferred to the main gap, a large current 
flows through the tube to charge the cathode 
capacitor and as a result the voltage on the 
common anode lead of the counter is momen- 
tarily reduced to less than 100V. Since the 
cathode capacitor of the first tube takes some 
time to discharge, this tube has only a few 
volts applied across its main gap for some 
milliseconds following the triggering of 
tube 2, and as a result its own discharge 
cannot be maintained and so the tube ceases 
to conduct. 

When the voltage on the X lead is removed, 
the second tube will remain conducting. A 
signal is now applied from the cathode of 
tube 2 to the resistor-rectifier gate between it 
and the trigger of tube 3, but in the absence 
of a high voltage applied to the Y lead, the 
signal on the trigger of tube 3 will not exceed 
50V. On applying a signal to lead Y, the 
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count will be transferred from tube 2 to 
tube 3. It will be apparent that this process 
can be operated through all the stages of the 
counter in a cyclic manner. 

The register and translator are made up of 
rather more involved circuit arrangements 
than those described in this simple example 
but are based on the same straightforward 
technique. Circuits have been designed to 
deal with all the problems of coding, storage 
and transfer of stored information between 
the register and translator. Cold cathode 
circuits also make up the major part of the 
pulse generator which supplies the master 
timing pulses controlling the operation of the 
system. In the register these timing pulses 
are used to operate counters to permit the 
recognition of the individual pulses dialled 
by the subscriber, the end of each digit 
dialled, and other conditions such as the 
subscriber having abandoned the call by 
replacing his receiver. Other cold cathode 
tube circuits in the register are employed to 
operate the relays which produce the loop- 
disconnect pulses required for the operation 
of the selectors on the required route, for 
signalling to the call charger when the register 
should be released, and such facilities as 
indicating to the call chargér that “* number 
unobtainable’ tone should be returned to 
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Fig. 4—A register being removed from its compartment 


the subscriber if he has attempted to set up a 
call that is not allowed. 


THE EQUIPMENT DESIGN 

The electronic — register-translator is 
mounted on telephone type racks 4ft 6in 
wide and 10ft 6in high, as seen in Fig. 5. 
This shows a typical register rack and a 
translator rack and at the side of the equip- 
ment is a special test box employed for 
maintenance purposes. At the top of the 
register rack on the left-hand side of the 
illustration are the relays associated with each 
register, and at the bottom space is provided 
for a saturable reactor type power pack which 
supplies H.T. for the rack. In the centre of 
the rack is a panel containing miscellaneous 
equipment such as lamps showing which 
registers are in use, keys for taking them out 
of service, comprehensive test points, and so 
on. In addition, a number of relays provides 
for automatic changeover in case of failure 
of the power supply. The remainder of the 
rack is divided into twenty-two compart- 
ments, twenty of which contain registers while 
the other two contain units known as con- 
nectors which enable the registers to be 
connected to either of two translators. A 
red transparent cover is fitted in front of all 

















Marc 





27, 1959 





& 
+ +ee 


r 


7 
heehee 











; 

i 
j 
| 


Fig. 5—A small register-translator installation 


compartments in order to prevent bright 
sunlight from shining on the cold cathode 
tubes, since this could cause misoperation 


Each register is constructed in the form of 


a book made up of twenty leaves, as seen in 
Figs. 4 and 6, and the register is connected to 
the rack wiring by means of plugs which 
bridge corresponding multiple sockets on the 
register book and the rack. The cold 
cathode tubes are mounted at the front of the 
leaves in order that they may be easily 
observed, and their glow is clearly visible 
through the red panel. 

For maintenance purposes, it is possible to 
lower the front panel and to separate any 
chosen pair of leaves sufficiently to enable d 
test probe to be connected to any part of a 
leaf. If it is necessary to carry out repairs 
or more comprehensive tests than are possible 
when the equipment is mounted on the rack, 
the whole register may be removed by dis- 
connecting the bridging plugs. A _ locking 
device ensures that while the register is being 
handled, the leaves of the book cannot be 
inadvertently opened. When the register has 
been placed on a bench this locking device 
can ve released, thereby allowing the leaves 
to be parted to a much greater extent than is 
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possible when the 

——— register is in the rack, 

oo and replacement of any 

components or wiring 

is then a straight- 
forward matter. 

The translator rack 


has accommodation 
for three complete 
translators and two 


pulse generators, to- 
gether with their special 
power supplies. Each 
of the pulse generators 
is constructed in a 
similar form to the 
registers and occupies 
one compartment, 
while a translator is 
made up of five books. 
At the bottom of the 
rack is the stand-by 
register power supply, 
while on the right- 
hand side of the rack, 
| the power packs in- 
dividual to each of 
the translators and 
pulse generators are 
mounted. Because of 
the special nature of 
the translator and 
pulse generator in this 
equipment, these pow- 
er supplies, which 
include steady and 
pulsed H.T., have to be 


hard valve circuits. 
rhe relay equipment, which can be seen in 
Fig. 5, consists of automatic changeover 
circuits which are required for the trans- 
lators and pulse generators. The other part 
of GRACE, the call chargers, are not shown 
in these illustrations, since they are made up 


of standard electro-mechanical switching 
equipment. 
OPERATION OF THE REGISTER 


On lifting his receiver, the calling sub- 
scriber waits for dial tone and then begins to 
dial the code required. The prefix digit 0 
connects him to the call charger of GRACE, 
and its associated register hunter hunts for a 
free register. A block diagram of the 
register and translator is shown in Fig. 7. 
When a free register has been seized, start 
circuits are operated and it then starts timing 
a period of eighteen seconds in case the 
subscriber does not dial any further digits, 
in which case the register is released. In the 
normal case, before many seconds have 
elapsed, the subscriber will dial another digit 
and the pulse recognition circuits clear the 
time-out circuits. As each pulse is recog- 
nised the incoming pulse counter takes one 
step. When each inter-train pause is recog- 





Fig. 6—A register ** book ’’ opened for inspection 


provided by means of 
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nised the incoming digit counter steps, and 
this has the effect of transferring the count 
present in the incoming pulse counter to the 
appropriate part of the incoming digit store, 
in its two out of five form. After each of 
these operations, the incoming pulse counter 
is reset and the eighteen-second time-out 
restarts 

When the seventh digit has been counted 
and stored in position G, the register has to 
perform a test to determine whether or not 
this 1s the final digit dialled by the subscriber. 
This test is achieved by timing a period of 
four seconds. If the subscriver dials a 
further digit within this time, it is detected 
and the timing-out ceases. However, if the 
four-second period elapses before a new 
digit arrives, the register assumes that the 
seventh digit was the last to be dialled and 
marks this condition by operating all five 
tubes in position H. After the four-second 
timing period has elapsed, the eighteen- 
second time-out begins again. 

If an eighth digit is detected before the 
four-second period has been timed, this is 
counted in the normal manner and stored 
as digit H. Another period of four seconds 
is then timed, and the same procedure is 
employed to determine if the subscriber is 
dialling eight or nine digits. 

The time break counter measures the 
period of each pulse, and if 200 milliseconds 
elapse, this counter recognises that the calling 
subscriber must have hung up, and causes 
the release circuits to return a signal to the 
call charger, which results in the release of 
the register. 

The outgoing circuits of the register are 
formed of four counters together with a 
number of auxiliary circuits. These counters 
perform the functions of timing the inter- 
train pause periods and counting out the 
pulses of each outgoing digit. 

All the digits sent out ‘by the register are 
received from the translator via connecting 
gates one at a time. On receipt of each 
digit the outgoing pulse counter is set to a 
position corresponding with the number of 
pulses to be sent out, and it is then stepped 
down to its zero position as they are sent. 
When the outgoing pulse counter has finished 
sending a digit, the register reconnects to 
the translator to obtain the next digit 
required. Between the sending of successive 
digits the inter-train pause counter measures 
the required interval, and prevents the out- 
going pulse counter from sending until it has 
completed its timing. 

rhe first digit which is received from the 
translator is that relating to the fee for the 
call. This has to be stored in the call charger 
in order that the subscriber may be charged 
appropriately. If the fee digit has a value 
greater than ten, the outgoing pulse is unable 
to count the necessary number of steps in 
one cycle, and it is, therefore, arranged to 
make two cycles. 

After the fee digit has been sent, the out- 
going loop to the route selectors is seized 
and circuits are prepared so that further 
digits are sent in the form of loop-disconnect 
pulses. On receipt of the next digit from 
the translator, the first of the routing digits, 
the outgoing pulse counter steps towards 
zero while pulses are sent out. At the end 
of the pulsing, while the register is applying 
to the translator for the next digit to be sent, 
the inter-train pause counter measures off 
a period of 833 milliseconds. Before this 
period has elapsed a further digit will have 
been stored in the outgoing pulse counter, 
and at the end of the inter-train pause this 
digit is sent out as before. This process is 
repeated until after the last of the routing 
digits has been sent, when the inter-train 
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Fig. 7—Block diagram of the register-translator 


pause counter times a period of 1433 milli- 
seconds, by making two cycles. This extra 
long inter-train pause is required when a 
tandem register or director has to be seized. 
During this pause the register watches for a 
signal which can be sent back to it from the 
selectors if alternative routing is required. 


At the end of this long pause, the first of 


those digits dialled by the subscriber which 
have to be sent on is pulsed out, followed by 
the remaining digits in succession. On com- 
pletion of the pulsing out a signal is sent to 
the call charger and the register is released. 

Iwo counters, called Programme A and 
Programme 8, store information which 
indicates the stage reached in the sending of 
digits by the outgoing circuits of the register. 
These counters can be set to indicate twenty 
different conditions. One of these represents 
a“ long fee ” condition and is used to control 
the two-cycle operation of the outgoing pulse 
counter which is required when the fee digit 
is greater than ten. Another indicates that 
the final routing digit has been sent by the 
translator and this determines the double 
cycling of the inter-train pause counter that 
follows the sending of this digit. Other 
conditions indicate that the last digit has 
been sent to the register or that ** spare code ” 
has been indicated by the translator and 
“number unobtainable” tone should be 
returned to the subscriber. The other states 
of the programme counters A and B do not 
control any functions in the register, but are 
used by the translator so that it can determine 
the stage in the sending programme which it 
had reached on the previous application. 


OPERATION OF THE TRANSLATOR 


When a register requires a translation, 
this fact is indicated by the outgoing pulse 
counter, and on the arrival of the period of 
time allocated to that particular register, 
connecting gates are opened and all the 
information in the incoming digit stores is 
passed to the translator. As well as these 
incoming digits A to J, two digits L and M 
are signalled from the programme counters 
4 and B respectively. The translator per- 
forms its operations by inspecting these 
data and if an outgoing digit N has to be sent 





this is returned to the register, where it is 
used to set the outgoing pulse counter. At 
the same time, two further digits are returned 
to set the programme counters to new states. 
The correct receipt of these three digits is 
checked in the translator by their return via 
the connector. The programme digits are 
checked by the changes in the digits 1 and M, 
which result from the resetting of the pro- 
gramme counters, while digit N is returned 
as check digit K. 

In the translator the first five digits are 
applied to the translation panels which 
identify the group or exchange code and 
supply parallel outputs of all the translated 
data. These consist of all the routing digits 
together with control instructions. The 
translation panels are made up of two parts. 
The first part combines those of the first five 
digits dialled by the subscriber which are 
required to determine the translation, so 
forming an individual output for each code. 
This output is taken to the second part of the 
translation field where routing digits and 
instruction digits are formed. Up to five 
routing digits can be marked as well as the 
fee digit, which may have a value of from 
1 to 12. The instruction digits indicate 
the number of routing digits from 0 to 5, 
or spare code, and from which of the digits 
A to F sending must begin after the routing 
digits have been sent out. Another con- 
dition is used to distinguish calls to London, 
which are easily identified in the translator 
and which are known to have a total of only 
eight digits following the prefix 0. 

The time-out detector performs the opera- 
tion of detecting whether or not the period 
of four seconds has elapsed in the register 
following the receipt of the seventh or 
eighth digit. It is necessary that these func- 
tions be carried out in order that the trans- 
lator may ensure that transmission of the 
seventh digit is delayed until it is known 
which digit is the final one. This is in order 
that if there are eight or nine digits in the 
code dialled by the subscriber, the last two 
sent out by the register are separated by a 
gap not exceeding the normal inter-train 
pause, this feature being necessary for the 
correct operation of existing equipment. 
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The output from the time-out detector, 
together with the instruction digits from the 
translation panels, and the programme digits 
L and M, are applied to the programme 
selector, which determines which digit must 
be returned to the register for pulsing out. 
and to which state the programme counters 
must be set in order that on the next applica- 
tion to the translator the sending programme 
will be achieved correctly. When the register 
communicates with the translator for the 
first time, the programme counters are both 
set to their initial position. The programme 
selector recognises this and the outgoing 
programme is determined by whether * short 
fee” or “* long fee ’ indications are received 
from the translation panels. In the second 
application from the register the programme 
selector recognises that the fee digit has been 
sent, and causes the selection of an outgoing 
digit and its corresponding programme to be 
dependent on the first instruction digit. 
Further routing digits are selected from the 
incoming programme information alone. 
This is achieved by numbering the routing 
digits backwards so that if, for instance, 
three routing digits have to be sent, the first 
one is designated * last minus 2” the second 
“last minus | ” and the third “* Jast.””. When 
all the routing digits have been sent the 
programme selector determines which of 
the digits dialled by the subscriber should be 
the first to be repeated, by inspection of a 
second instruction digit from the translation 
panel. Further digits up to digit F are sent 
out under control of the incoming pro- 
gramme. After the sending of the sixth and 
seventh digits respectively, the outgoing 
programme is determined by inspection of the 
signals from the time-out detector. The 
outgoing digit is seven or eight respectively 
in each case, but the outgoing programme is 
determined by whether a further digit is yet 
to come. If the digit that is to be sent out is 


the final one, the outgoing programme 
signals this to the register. If eight digits 
have been sent out, this programme is 


generated when the ninth is sent, since this 
particular programme is used in the register 
to cause release. 

When the programme selector has deter- 
mined which digit is required, this is selected 
and checked to ensure the validity of its 
“2 out of 5” code, and the outgoing pro- 
gramme is coded into the form required for 
the resetting of the counters. These digits 
are then sent out to the register. Digit K is 
now received and checked, while digits -L 
and M, which are modified, are compared 
with the outgoing programme. On com- 
pletion of these operations, the translator is 
cleared and the allotter steps on to the next 
register. If insufficient information is avaii- 
able in the translator for a digit to be sent to 
the register, the release unit operates after a 
short period without any signals having 
passed through the connecting gates. Since 
the register starts communicating with the 
translator as soon as digit A has been stored, 
on the first few applications to the translator 
there may be insufficient information on 
which to base a translation, and in this case 
the translator releases as described. The 
release does not affect the register and it 
therefore maintains its calling signal so that a 
further application to the translator is made 
after one cycle of the allotter. If on the 
other hand the translator does not return any 
signal to the register when it is clear that it 
should do so, or alternatively if any of the 
check units indicate a fault, the translator is 
not released and a fault condition is recorded 
causing the register to be taken out of service 
and the translator to be replaced by a 
stand-by. . 

















March 27, 1959 


THE ENGINEER 


The Steps Taken by GRACE in Setting up a Typical Call 


Translation panel output 
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Time-out Programme selector 
Subscriber Incoming stores Programme Notes Routing digits | detector output 
dials Instruction! output 
Fee Last Last Last Last Last digits 
AIB;CiID,\|E|F;GiH| J l M 4 2 i Digit N&K I M 
l 0 Subscriber waits for dial tone ; then 
dials 0. Call charger seized 
? ? a Ist digit stored in call charger 
Register seized 
3 s 5 ' 4 2nd digit stored in register 
4 2 5 i a Ist digit brought into register 
5 2 § 1 Ist application to translator 
Insufficient digits stored in register 
6 7 24.35.59 i a jrd digit stored in register 
7 oi Si7? ‘ a 2nd application to translator 4S} 3 8 2RCD Fee 4 b a 
Fee digit sent to call charger 
8 ¢ Siawpe te b a 4th digit stored in register 
9 2;';S5i1716 b a ird application to translator 4 SF 3 8 2R/CD : Ist 3 b b 
Ist routing digit sent out routing 
10 4 2 5 7'6/)4 t b Sth digit stored in register 
1 24-347) 658 b b 4th application to trans!ator 4 SI 3 s 2R CD 2nd s r e 
2nd routing digit sent out routing 
12 u 5 71:61:14 € Long 1.T.P 
13 ) ? $'7'61:4)9 e 6th digit stored in register 
i4 21'51'|716!4:/19 Sth application to translator 4 SI 3 8 2R CD dD 6 b € 
D Digit sent out 
15 1 2 5 7:6,4;9 I t c 7th digit stored in register 
16 164996146 ply b re 6th application to translator 4°Sk 3 x 2R CD t 4 c € 
E digit sent out 
17 2) at24 71618 ) 1 2 c 8th digit stored in register 
18 27:';$'71/6/;4/9!/1412 c 7th application to translator 4 SI 3 8 2RCD I 9 d c 
F digit sent out 
19 2;3531;7,;6/4;9/;/112 d 8th application to translator 4 Sk 3 s 2R CD 
Waiting for output from 
time-out detector 
”) $'7ie¢ 4 9 1 2 d 9th application to translator 4'St 3 x 2R CD 
Waiting for output from 
time-out detector 
7 71/$1716,419!1184/2 j 10th application to translator.) 4 SI 3 8 2R,CD 
Waiting for output from 
time-out detector 
22 21; S{ 716141911 2 TO d < 4-second time-out expired 
x} 271:$'71614/19 " 2 To d < lith application to translator 4/SI 3 ~ 2R CD S$7/8I G I ‘ d 
G digit sent out 
4 , ‘5 716/14 ) | > | TO " d 12th application to translator. 4S 3 8 2R CD S781 H 2 a t 
H digit sent out 
5 >';5$'7;6)4 ) ! 2 TO € Programme a/e causes call charger 
8 & 


SeTTiING Up A Typtcat CAL 

The accompanying table shows the main 
steps that GRACE takes in setting up a typical 
trunk call. In this example the subscriber 
wishes to make a call to someone having a 
directory number 4912 who ts located in the 
group BL7 and is served by an exchange 
having a trunk dialling code of BL76 (2576). 
It is supposed that in order to set up this call 
through the trunk network, GRACE must 
replace the group code BL7 by two routing 
digits 38, repeat the code digit 6 for non- 
director routing within the group to the 
required exchange, and then repeat the 
called subscriber's directory number. It is 
also assumed that the charge for this call 
should be rate 4. 

The subscriber lifts his receiver, waits for 
dial tone, and dials 0 to connect with 
GRACE. He then dials the first two digits 
of the exchange code, which are brought into 
the register in reverse order. (The reason for 
this rather unusual arrangement has not been 
described in this article for the sake of 
simplicity.) Before the third digit has arrived, 
the register makes an application to the 
translator, because the first digit is stored in 
position A, but since three digits are required 
to obtain the routing, no reply is given. The 
next application takes place 666 milliseconds 
later, after digit C has been stored, and this 
time an output appears from the translation 
panel. This shows that the translation for 
code BL7 is: “ Short Fee,” fee digit of 4, 
two routing digits of 3 and 8 respectively, 
and that the repetition of the digits dialled by 


to release register 


the subscriber should begin from digit D. 
The programme selector inspects the pro- 
gramme digits L and M and picks the fee 
digit for returning to the register and at the 
same time forms a new programme corres- 
ponding with * Short Fee.” This is sent out 
while the D digit is being received. 

On the next application by the register, 
the programme selector recognises the pro- 
gramme and inspects the instruction digits, 
so finding out that there are two routing 
digits to be sent. Ittherefore selects “Last --1,” 
and so sends out the first routing digit 3, 
together with an appropriate new programme. 
This process continues and the second 
routing digit and the digits D, E and F are 
returned to the register in order. While this 
takes place the subscriber has finished dialling 
but when the eighth application is made to 
the translator, the four-second time-out 
period following the receipt of digit H has 
not been completed, and so the translator 
is not able to return digit G to the register. 
Further applications are made every 666 
milliseconds, and when the eleventh is made, 
an Output from the time-out detector shows 
that the four-second period has expired. 
It, therefore, signals to the programme 
selector “* Send the seventh digit—the eight 
is the last.” The G and H digits are then 
sent out in sequence and with the H digit is 
sent a programme which results in the 
release of the register following the com- 
pletion of the pulsing-out. The call charger 
then takes over the remaining problems of 
supervision of the call. 
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PORTABLE PressuRE SourcE.—A hydraulic pressure 
test equipment in portable form is now available from 
Charles S. Madan and Co., Ltd., Vortex Works, 
Broadheath, Altrincham. The set runs off compressed 
air derived from a compressor or bottles, the test 
pressure being developed by an “* Airhydropump ” 
(see page 594, October 21, 1955): any of the six 
models for maximum pressures between 50 Ib and 
10,000 Ib per square inch can be fitted. The air 
pressure regulator can be set to attain and maintain 
any hydraulic pressure up to the maximum for the 
pump. The set uses synthetic rubber packings and 
will run on water, kerosene or the majority of 
hydraulic fluids. The base of the set is of moulded 
glass-fibre, as also is the cover, which can be stood 
inverted on the tubular protecting framework to 
form a 5-gallon fluid reservoir. The complete set 
weighs 38 Ib. 
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Engineering in an Expanding Economy 


By PROFESSOR SIR ARNOLD PLANT 


In the fifth Graham Clark Lecture, which was delivered last Friday, March 20, at 
the Institution of Mechanical Engineers in London, and of which we publish an 
abstract below, Sir Arnold Plant was first at pains to point out what a large part had 
been played by engineers in developing economic theory and more especially in 


applying mathematics to it. 
we print, to study the relation between changes in material property and activity 
in engineering and allied industries. In a final section, which we do not reprint, he 
considered economic research and, in particular, made a plea for the * further ” 


He then went on, in that part of the lecture which 


education and training of young engineers for careers in industrial administration 


and management. 


EARING in mind the title of my address, 
it is time I now invited you to reflect for 
a while on the relation between changes in 


general material prosperity and the level of 


activity in the engineering and allied indus- 
tries. I assume that an expanding economy 
normally means an increase in the average 
real income per head of the population. In 
a free economy a rising per capita income 
normally results in an increase in consump- 
tion of goods and services, which, in turn, 
generates an increased demand for engineer- 
ing products. Even at the level of final con- 
sumption, however, the situation can be 
complicated. A given rate of expansion 
overall does not necessarily imply the same 
proportionate change throughout all sections 
of the economy. When we say that the 
standard of life in this country can be doubled 
in a generation, we do not mean that our 
children will each want two coffins instead of 
one, or twice as many kitchen ovens, or even 
twice the size of helping at their Christmas 
dinner. The size of population is not likely 
to remain constant, and if it did the age 
distribution is likely to change, so that even 
if old and young did not change their wants, 
the pattern of aggregate demand would vary. 
In fact, consumption tastes do change 
drastically over time in the same locality. 
Moreover, an economy which expands by 
bringing Oversea territories within the orbit 
of the free exchange system will throw up a 
very different consumption pattern from 
that of the population of Britain. In many 
regions, a higher income per head will 
certainly mean that more children will 
survive, whatever happens to the numbers 
born, and the population will grow, with 
more dependants to be supported by each 
earner of income. In some regions there 
may be earlier marriages, more separate 
households, and a larger demand for durable 
household equipment, which will interest 
engineering concerns. An increase in per 
capita income can therefore mean large 
variations in the relative demands for the 
various objects of consumption, according 
to what is called the income elasticity of 
demand for each class in each community. 
All of this keeps market surveying people 
quite busy trying to forecast for their indus- 
trial clients the probable aggregate demand 
for domestic installations, for public utility 
services, and for out-of-home facilities such 
as transport vehicles and services, schools, 
hospitals, shops, restaurants, entertainment, 
and so on. 

Many of the engineering products acquired 
or used by the general public are capable of 
being shared, which means that habits of 
life affect appreciably the numbers and the 
types required. Households may acquire 


cars or rely on public transport ; they may 
install washing machines or use a laundrette 
service, home television sets or cinemas. 
Each household may have its own heating 
equipment, or, in blocks of flats, be served 
by one central installation. A _ rising per 
capita income may mean that more people 
will prefer the convenience of owning rather 
than sharing some kinds of equipment, par- 
ticularly if instalment purchase facilities are 
not controlled, and the equipment makers 
will sell more units to meet a given aggregate 
user. 

Of perhaps greater importance to the 
engineering industry is the fact that its pro- 
ducts sold to the general public are mainly 
consumers’ durable equipment. Many con- 
sumers’ goods, such as a match or a glass of 
beer, are completely destroyed by the act of 
consumption ; so that a steady continuing 
demand means that replacement orders are 
identical with the volume of consumption 
plus, in the case of perishables, normal dis- 
tribution and storage wastages. Durable 
equipment is capable of yielding a flow of 
service throughout its productive life. A new 
durable commodity, such as a television set, 
which quickly becomes a necessity in many 
homes, can easily spell boom conditions for 
the concerns which produce it, lasting perhaps 
until most of the potential users are equipped; 
but the greater the durability of the equipment 
the greater also will be the fall in annual 
demand when the saturation point is reached 
and orders are confined mainly to replace- 
ments. Moreover, in the case of consumers’ 
durable equipment, the rate of replacement 
is in general likely to be much slower than in 
the case of industrial equipment. Com- 
petitive forces compel many producers to 
replace deteriorating equipment before it is 
completely worn out, and still more to install 
more efficient types which reduce unit costs 
of production or give a service of better 
quality, and, as they use the equipment for 
business purposes, they can often look to 
increased sales to finance the replacement 
and cover the costs of obsolescence. The 
general public who acquire durable equip- 
ment are under no such compulsion and may 
cling affectionately to antiquated types so 
long as their inefficiency can be tolerated. 
The installation of a new or better replace- 
ment would no doubt give greater satisfaction, 
but it often does nothing to increase the flow 
of disposable income of the householder. 
It therefore usually involves him in additional 
outlay which cannot be recovered. If times 
are hard, replacement of consumers’ durables 
may be postponed indefinitely, failing a com- 
plete breakdown. The fluctuations in the 
orders received by the suppliers can therefore 
be very wide. To counter this tendency, high- 


_consumers’ 
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pressure salesmanship may press suppliers 
to introduce fashion changes from time to 
time, and they have some success so far as 
the public life of the general public is con- 
cerned. Smith may wish to keep up with the 
Joneses in expenditure which is conspicuous 
to the Joneses, the Browns and the Robin- 
sons—a frequent change of car, or of the 
interior decoration of the more public rooms 
in his home ; but, generally speaking, the 
introduction of fashion changes in the field 
of consumers’ durable equipment is hardly 
likely to achieve more than increase the rate 
of penetration into the poorer households 
through the medium of the second-hand 
market. 

In recent times, it is probably true that 
consumers’ durables have grown in import- 
ance relatively to producers’ equipment in 
the aggregate sales of engineering and allied 
concerns, and this has provided a welcome 
stabilising influence on the fortunes of the 
concerns which have participated in this new 
business. The demand for machinery and 
other equipment used by industrial firms 
fluctuates more widely than that for the 
goods which the machinery 
enables them to produce. Concerns which 
produce things like cigarettes, newspapers, 
motor spirit, soap or foodstuffs in mass 
quantities may use very durable specialised 
plant which provides a good deal of business 
for engineering and allied firms during the 
stage of initial installation, but thereafter, so 
long as the demand for these consumer goods 
remains steady, the replacement orders for 
plant and equipment will fall to the relatively 
small proportion of the total installed 
capacity determined by its average life. Wear- 
ing parts may on average require replacement 
every ten years, and complete machines much 
less frequently. If the industry expanded 
rapidly to the market saturation level, there 
will be a disturbing replacement cycle of 
orders to the extent that the initial installa- 
tions fall due for renewal at about the same 
time, with relatively few orders passing back 
to the machinery makers in the intervening 
years. If, on the other hand, the initial 
expansion was more gradual, replacement 
orders will be more evenly spread, but will 
still be small in relation to the total installed 
capacity, because of its durability. For 
equipment with an average life of forty years, 
the annual replacement demand is 24 per cent. 
In a competitive industry, each industrial 
concern will prefer to operate on a scale 
which minimises its unit costs of production 
and will seek to keep its equipment reasonably 
fully employed. 

Consider, however, what may well happen 
when the demand for a final product increases 
quickly by, say, 10 per cent. The increased 
demand may be due to an expansion of the 
whole market served, or to an increase in 
disposable incomes of buyers in the existing 
market, or to a change of taste which alters 
the pattern of consumers’ outlays from a 
constant income. If the existing capacity 
of the industry is fully employed, they may 
between them place orders for additional 
plant equivalent to 10 per cent of the total 
installed equipment. If the normal replace- 
ment demand is 24 per cent, this would mean 
a fivefold once-for-all increase in the order 
books of the equipment manufacturers, 
generated by a rise of only 10 per cent in the 
demand for the final product. 

An equivalent fall in the level of final con- 
sumption can be even more disturbing. It 
might be caused by a general recession 
throughout the market, or by the failure of 
consumers’ real incomes to keep pace with 
inflation, or by the closing of an existing 
market, or simply by a change of taste. A 
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10 per cent fall in demand will render that 
amount of the installed capacity idle, and it 
will not longer be necessary or worth while 
to replace equipment which wears out. For 
four successive years the engineering industry 
might receive no orders even for renewals. 

I have said that all of this may happen. Of 
course there may be a good deal of backlash 
in the chain. Some concerns will wait to see 
whether an increase in demand is likely to 
persist, and in the meantime will build up a 
backlog of unfulfilled orders, or resort to 
costly “over-full’’ capacity working of 
their plant. Some may have reserve capacity 
which they can bring in. Similarly, if orders 
fall off, they may prefer to run all the plant 
for a period on short time and continue to 
renew it at the normal rate, until the future 
position is clear. Equipment suppliers 
themselves when they receive a flood of new 
orders may build up a backlog and keep 
their clients waiting ; and when their orders 


fall off they may run down their backlog of 


unfilled orders and keep up their normal rate 
of production as long as they can. But the 
wide fluctuation in orders for equipment is 
undeniable, however delayed the response may 
be down the line. We certainly seem to have 
here at least part of the explanation why 
fluctuations in the order books of the 
industrial machinery makers, and behind 
them of the machine-tool makers, and 
behind them again of some specialised 
branches of the steel industry which cater for 
the needs of the machine-tool industry, 
magnify in a highly geared chain the ampli- 
tude of a relatively small change in the level 
of demand for a final consumers’ commodity. 

There are often compensating fluctuations 
within the engineering industry itself, taken 
as a whole. For instance, a reduction in 
demand for one consumers’ product, which 
is due merely to a change in taste in favour 
of another durable product, may throw up 
countervailing orders for new additional 
equipment in another section of industry 
which will increase activity in some branches 
of the machinery construction business by 
more than the decline in replacement orders 
for the section adversely affected. The 
evolution of the structure of the engineering 
and allied industries in this country probably 
reflects the influence of these circumstances. 
The many different production functions 
involved in making specialised machinery 
are widely distributed over large numbers of 
collaborating concerns, some large and some 
small, and this serves to concentrate the 
main impact of an adverse market movemen 
on to the relatively few specialist firms 
closely and specially concerned with it. 
Generally speaking, these concerns have so 
organised their production arrangements 
that fluctuations can be absorbed with 
minimum overall disturbance. There is as 
much sub-contracting as can perhaps be 
conveniently arranged throughout the indus- 
try. Castings and forgings, rolled sections, 
extrusions, a wide range of components, 
machine power-units, transmission gearing, 
couplings and so on can usually be bought 
in, either to special specification or of 
standard dimensions and types, from con- 
cerns which serve a large variety of specialist 
machinery makers. The result is that the 
sub-contractors jointly concerned in produc- 
ing complete installations can enjoy a much 
steadier aggregate demand for their particular 
products. They are concerned with a wide 
range of manufacture of equipment and are 
not in general over-dependent on the fluctua- 
ting fortunes of particular specialists. Viewed 
as a whole, the industry is reasonably well 
organised in this way to secure the economy 
of massed reserves of capacity, and the 
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various specialist plant makers can draw on 
the common pool to a greater or less extent 
as circumstances require. This structure 
makes for an overall better utilisation of 
aggregate capacity and for flexibility of 
adjustment to changing market conditions. 
The engineering industries, located as it 
were in the back-axle, have thus introduced 
a sort of ** differential box ”’ of their own, to 
accommodate themselves more comfortably 
to changes in direction. Whether or not the 
whole production machine is going forward 
or backward, if one rear wheel has to slow 
down, the other quickens in sympathy. 
Between the back-axle and the engines are 
gear ratios at the various stages, each ratio 
tixed by the average durability of the equip- 
ment used. But the main influence which 
determines whether the entire machine runs 
steadily, or changes speed up or down, is 
the strength of consumer demand which 
provides the motive power in the engine, 
and we are bound to admit that the throttle 
is only to a very limited extent under human 
control. Agricultural and pastoral pro- 
ducers still make up a large proportion of 
the world’s population, and their aggregate 
disposable income is largely and unpredict- 
ably affected by the fickleness of nature, by 
climatic upsets and strange epidemics, produc- 
ing alternations of famine ‘and glut and 
spreading disturbance throughout the eco- 
nomic system. The natural and applied 


scientists who study these elemental forces of 


nature have made great progress in contain- 
ing them, by developing resistant strains and 
by laying the scientific foundations for 
elaborate and vast regional schemes and 
organisations for drought, flood and pest 
control and the like ; but we must face the 
obvious fact that the level of prosperity in 
the world at large is still liable in the fore- 
seeable future to be suddenly undermined 
by forces which are beyond human control. 

Nevertheless we have only ourselves to 
blame if we do not push on, while recognising 
our limitations, to eliminate or mitigate as 
fast as we can, by national action and inter- 
national collaboration, the obstacles to 
expansion which are clearly ascribable to 
human folly and to nice calculations of 
short-term sectional advantage. It is on ex- 
pansion of the whole economy that the 
engineering industries depend for their pros- 
perity. An upward trend of per capita 
income need not in itself generate additional 
instability if national authorities work and 
plan together, and particularly if the govern- 
ments of the richer countries in the world 
economy are scrupulously careful, in their 
economic relations with the less developed 
territories, to assist and not hinder the 
general march of progress. 

It seems clear first, that, if the poorer 
countries wish above all else to raise the real 
incomes of their people, the best general 
policy for most of them will be, for some 
time to come, to expand their production of 
staple commodities for export. By so doing 
they are far more likely to obtain by exchange 
more, and a wider and more diversified 
choice, of all the other things they need for a 
richer and fuller life. It is, however, true 
that the world prices of their exports of 
primary products fluctuate more widely than 
the world prices of their imports of manufac- 
tured goods. If the richer countries are 
from now on likely to be more successful 
than hitherto in reducing the amplitude of 
their own internal industrial trade cycle— 
and there are reasonably good grounds for 
the belief that they will be more successful— 
it seems to me to be of cardinal importance 
that they should, both nationally and by 
common international agreement, take 
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parallel steps to stabilise as far as they can 
their imports of primary produce. In the 
world economy, the long-term interests of 
the richer countries are bound up with the 
fortunes of the poorer members, and in 
times of threatening recession they should at 
least resist the temptation to improve their 
own short-run prospects, at the expense of 
the rest, by imposing restrictions on imports, 
with the object of exporting their own reces- 
sion to the other members of the world 
economy. The richer countries should no 
longer lay themselves open to the old charge 
that, whenever the United States, or Western 
Europe or the United Kingdom sneezes, they 
see to it that the rest of the world catches 
pneumonia. 

Secondly, because of the dependence of 
the standards of life in the poorer com- 
munities on the aggregate value of their 
exports of primary produce, it is not surpris- 
ing that they and their governments should 
seek to obtain greater internal stability by 
diversifying not only their exports but their 
whole economies, beginning to manufacture 
for themselves some of the commodities 
which they have hitherto imported. So long 
as there is a continual danger that the terms 
of external trade will turn sharply against 
them, a measure of added stability of living 
standards may well be preferable to precar- 
ious Opulence. The richer countries should, 
in my view, accept the consequences of this 
trend and adapt their own economies to it, 
rather than actively hinder it by restricting 
the free flow of capital which would otherwise 
be willingly invested in these poorer terri- 
tories ; or, worse still, attempt to cripple the 
growth of these nascent industries by adopt- 
ing an aggressive and subsidised selling policy 
against them. 

Thirdly, Britain should keep the interests 
of the poorer communities continually in 
mind when framing its own policy in relation 
to the newly created European Common 
Market. There cannot be any question that 
the decision to merge the six countries which 
signed the Rome Treaty into a closer and 
freer exchange economy is a great step 
forward, not only for their own prosperity 
but ultimately for the rest of the free world 
which trades with them. It is nevertheless 
very regrettable that the strenuous efforts 
made by the other countries of Western 
Europe, including the United Kingdom, to 
establish at the same time a Free Trade Area, 
which would have extended the range of that 
free economy and incidentally greatly enriched 
it, have not so far been allowed to come to 
fruition. The single point which I wish to 
make is that the alternative proposal that 
Britain should now itself seek to enter the 
Common Market (a proposal which may not 
commend itself to all of the Rome Treaty 
powers) is not one which is clearly compatible 
with our wider obligations and responsibili- 
ties vis-a-vis the rest of the free world in which 
we buy and sell. Over the past centuries our 
close economic ties with the Rome Treaty 
countries have added great strength to our 
own internal economy, and to-day one- 
seventh of our external trade is done with 
them. If we remain outside the Common 
Market, that mutually beneficial exchange 
will be impaired to the extent that the new 
common customs tariff surrounding the six 
countries is higher than it was. But the 
alternative of entering it, and being required 
to apply the same common tariff against all 
the rest of the world, including the poorer 
countries who look to us as an important 
export market for their primary products, 
would in my view be a retrograde step. 
The issue might be sharply described as a 
choice between encouraging, to the fullest 
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Engineering in an Expanding Economy 


By PROFESSOR SIR ARNOLD PLANT 


In the fifth Graham Clark Lecture, which was delivered last Friday, March 20, at 
the Institution of Mechanical Engineers in London, and of which we publish an 
abstract below, Sir Arnold Plant was first at pains to point out what a large part had 
been played by engineers in developing economic theory and more especially in 


applying mathematics to it 
we print, to study the relation between changes in material property and activity 


in engineering and allied industries. 


He then went on, in that part of the lecture which 


In a final section, which we do not reprint, he 


considered economic research and, in particular, made a plea for the ** further” 


education and training of young engineers for careers in industrial administration 


and management. 


EARING in mind the title of my address, 
it is time I now invited you to reflect for 
a while on the relation between changes in 


general material prosperity and the level of 


activity in the engineering and allied indus- 
tries. I assume that an expanding economy 
normally means an increase in the average 
real income per head of the population. In 
a free economy a rising per capita income 
normally results in an increase in consump- 
tion of goods and services, which, in turn, 
generates an increased demand for engineer- 
ing products. Even at the level of final con- 
sumption, however, the situation can be 
complicated. A given rate of expansion 
overall does not necessarily imply the same 
proportionate change throughout all sections 
of the economy. When we say that the 
standard of life in this country can be doubled 
in a generation, we do not mean that our 
children will each want two coffins instead of 
one, or twice as many kitchen ovens, or even 
twice the size of helping at their Christmas 
dinner. The size of population is not likely 
to remain constant, and if it did the age 
distribution is likely to change, so that even 
if old and young did not change their wants, 
the pattern of aggregate demand would vary. 
In fact, consumption tastes do change 
drastically over time in the same locality. 
Moreover, an economy which expands by 
bringing oversea territories within the orbit 
of the free exchange system will throw up a 
very different consumption pattern from 
that of the population of Britain. In many 
regions, a higher income per head will 
certainly mean that more children will 
survive, whatever happens to the numbers 
born, and the population will grow, with 
more dependants to be supported by each 
earner of income. In some regions there 
may be earlier marriages, more separate 
households, and a larger demand for durable 
household equipment, which will interest 
engineering concerns. An increase in per 
capita income can therefore mean large 
variations in the relative demands for the 
various objects of consumption, according 
to what is called the income elasticity of 
demand for each class in each community. 
All of this keeps market surveying peopie 
quite busy trying to forecast for their indus- 
trial clients the probable aggregate demand 
for domestic installations, for public utility 
services, and for out-of-home facilities such 
as transport vehicles and services, schools, 
hospitals, shops, restaurants, entertainment, 
and so on. 

Many of the engineering products acquired 
or used by the general public are capable of 
being shared, which means that habits of 
life affect appreciably the numbers and the 
types required. Households may acquire 


cars or rely on public transport ; they may 
install washing machines or use a laundrette 
service, home television sets or cinemas. 
Each household may have its own heating 
equipment, or, in blocks of flats, be served 
by one central installation. A rising per 
capita income may mean that more people 
will prefer the convenience of owning rather 
than sharing some kinds of equipment, par- 
ticularly if instalment purchase facilities are 
not controlled, and the equipment makers 
will sell more units to meet a given aggregate 
user. 

Of perhaps greater importance to the 
engineering industry is the fact that its pro- 
ducts sold to the general public are mainly 
consumers’ durable equipment. Many con- 
sumers’ goods, such as a match or a glass of 
beer, are completely destroyed by the act of 
consumption ; so that a steady continuing 
demand means that replacement orders are 
identical with the volume of consumption 
plus, in the case of perishables, normal dis- 
tribution and storage wastages. Durable 
equipment is capable of yielding a flow of 
service throughout its productive life. A new 
durable commodity, such as a television set, 
which quickly becomes a necessity in many 
homes, can easily spell boom conditions for 
the concerns which produce it, lasting perhaps 
until most of the potential users are equipped ; 
but the greater the durability of the equipment 
the greater also will be the fall in annual 
demand when the saturation point is reached 
and orders are confined mainly to replace- 
ments. Moreover, in the case of consumers’ 
durable equipment, the rate of replacement 
is in general likely to be much slower than in 
the case of industrial equipment. Com- 
petitive forces compel many producers to 
replace deteriorating equipment before it is 
completely worn out, and still more to install 
more efficient types which reduce unit costs 
of production or give a service of better 
quality, and, as they use the equipment for 
business purposes, they can often look to 
increased sales to finance the replacement 
and cover the costs of obsolescence. The 
general public who acquire durable equip- 
ment are under no such compulsion and may 
cling affectionately to antiquated types so 
long as their inefficiency can be tolerated. 
The installation of a new or better replace- 
ment would no doubt give greater satisfaction, 
but it often does nothing to increase the flow 
of disposable income of the householder. 
It therefore usually involves him in additional 
outlay which cannot be recovered. If times 
are hard, replacement of consumers’ durables 
may be postponed indefinitely, failing a com- 
plete breakdown. The fluctuations in the 
orders received by the suppliers can therefore 
be very wide. To counter this tendency, high- 
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pressure salesmanship may press suppliers 
to introduce fashion changes from time to 
time, and they have some success so far as 
the public life of the general public is con- 
cerned. Smith may wish to keep up with the 
Joneses in expenditure which is conspicuous 
to the Joneses, the Browns and the Robin- 
sons—a frequent change of car, or of the 
interior decoration of the more public rooms 
in his home ; but, generally speaking, the 
introduction of fashion changes in the field 
of consumers’ durable equipment is hardly 
likely to achieve more than increase the rate 
of penetration into the poorer households 
through the medium of the second-hand 
market. 

In recent times, it is probably true that 
consumers’ durables have grown in import- 
ance relatively to producers’ equipment in 
the aggregate sales of engineering and allied 
concerns, and this has provided a welcome 
stabilising influence on the fortunes of the 
concerns which have participated in this new 
business. The demand for machinery and 
other equipment used by industrial firms 
fluctuates more widely than that for the 
goods which the machinery 
enables them to produce. Concerns which 
produce things like cigarettes, newspapers, 
motor spirit, soap or foodstuffs in mass 
quantities may use very durable specialised 
plant which provides a good deal of business 
for engineering and allied firms during the 
stage of initial installation, but thereafter, so 
long as the demand for these consumer goods 
remains steady, the replacement orders for 
plant and equipment will fall to the relatively 
small proportion of the total installed 
capacity determined by its average life. Wear- 
ing parts may On average require replacement 
every ten years, and complete machines much 
less frequently. If the industry expanded 
rapidly to the market saturation level, there 
will be a disturbing replacement cycle of 
orders to the extent that the initial installa- 
tions fall due for renewal at about the same 
time, with relatively few orders passing back 
to the machinery makers in the intervening 
years. If, on the other hand, the initial 
expansion was more gradual, replacement 
orders will be more evenly spread, but will 
still be small in relation to the total installed 
capacity, because of its durability. For 
equipment with an average life of forty years, 
the annual replacement demand is 24 per cent. 
In a competitive industry, each industrial 
concern will prefer to operate on a scale 
which minimises its unit costs of production 
and will seek to keep its equipment reasonably 
fully employed. 

Consider, however, what may well happen 
when the demand for a final product increases 
quickly by, say, 10 per cent. The increased 
demand may be due to an expansion of the 
whole market served, or to an increase in 
disposable incomes of buyers in the existing 
market, or to a change of taste which alters 
the pattern of consumers’ outlays from a 
constant income. If the existing capacity 
of the industry is fully employed, they may 
between them place orders for additional 
plant equivalent to 10 per cent of the total 
installed equipment. If the normal replace- 
ment demand is 24 per cent, this would mean 
a fivefold once-for-all increase in the order 
books of the equipment manufacturers, 
generated by a rise of only 10 per cent in the 
demand for the final product. 

An equivalent fall in the level of final con- 
sumption can be even more disturbing. It 
might be caused by a general recession 
throughout the market, or by the failure of 
consumers’ real incomes to keep pace with 
inflation, or by the closing of an existing 
market, or simply by a change of taste. A 
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10 per cent fall in demand will render that 
amount of the installed capacity idle, and it 
will not longer be necessary or worth while 
to replace equipment which wears out. For 
four successive years the engineering industry 
might receive no orders even for renewals. 

I have said that all of this may happen. Of 
course there may be a good deal of backlash 
in the chain. Some concerns will wait to see 
whether an increase in demand is likely to 
persist, and in the meantime will build up a 
backlog of unfulfilled orders, or resort to 
costly ‘ over-full” capacity working of 
their plant. Some may have reserve capacity 
which they can bring in. Similarly, if orders 
fall off, they may prefer to run all the plant 
for a period on short time and continue to 
renew it at the normal rate, until the future 
position is clear. Equipment suppliers 
themselves when they receive a flood of new 
orders may build up a backlog and keep 
their clients waiting ; and when their orders 
fall off they may run down their backlog of 
unfilled orders and keep up their normal rate 
of production as long as they can. But the 
wide fluctuation in orders for equipment is 
undeniable, however delayed the response may 
be down the line. We certainly seem to have 
here at least part of the explanation why 
fluctuations in the order books of the 
industrial machinery makers, and behind 
them of the machine-tool makers, and 
behind them again of some _ specialised 
branches of the steel industry which cater for 
the needs of the machine-tool industry, 
magnify in a highly geared chain the ampli- 
tude of a relatively small change in the level 
of demand for a final consumers’ commodity. 

There are often compensating fluctuations 
within the engineering industry itself, taken 
as a whole. For instance, a reduction in 
demand for one consumers’ product, which 
is due merely to a change in taste in favour 
of another durable product, may throw up 
countervailing orders for new additional 
equipment in another section of industry 
which will increase activity in some branches 
of the machinery construction business by 
more than the decline in replacement orders 
for the section adversely affected. The 
evolution of the structure of the engineering 
and allied industries in this country probably 
reflects the influence of these circumstances. 
The many different production functions 
involved in making specialised machinery 
are widely distributed over large numbers of 
collaborating concerns, some large and some 
small, and this serves to concentrate the 
main impact of an adverse market movement 
on to the relatively few specialist firms 
closely and specially concerned with it. 
Generally speaking, these concerns have so 
organised their production arrangements 
that fluctuations can be absorbed with 
minimum overall disturbance. There is as 
much sub-contracting as can perhaps be 
conveniently arranged throughout the indus- 
try. Castings and forgings, rolled sections, 
extrusions, a wide range of components, 
machine power-units, transmission gearing, 
couplings and so on can usually be bought 
in, either to special specification or of 
standard dimensions and types, from con- 
cerns which serve a large variety of specialist 
machinery makers. The result is that the 
sub-contractors jointly concerned in produc- 
ing complete installations can enjoy a much 
steadier aggregate demand for their particular 
products. They are concerned with a wide 
range of manufacture of equipment and are 
not in general over-dependent on the fluctua- 
ting fortunes of particular specialists. Viewed 
as a whole, the industry is reasonably well 
organised in this way to secure the economy 
of massed reserves of capacity, and the 
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various specialist plant makers can draw on 
the common pool to a greater or less extent 
as circumstances require. This structure 
makes for an overall better utilisation of 
aggregate capacity and for flexibility of 
adjustment to changing market conditions. 
The engineering industries, located as it 
were in the back-axle, have thus introduced 
a sort of ** differential box ”’ of their own, to 
accommodate themselves more comfortably 
to changes in direction. Whether or not the 
whole production machine is going forward 
or backward, if one rear wheel has to slow 
down, the other quickens in sympathy. 
Between the back-axle and the engines are 
gear ratios at the various stages, each ratio 
tixed by the average durability of the equip- 
ment used. But the main influence which 
determines whether the entire machine runs 
steadily, or changes speed up or down, is 
the strength of consumer demand which 
provides the motive power in the engine, 
and we are bound to admit that the throttle 
is only to a very limited extent under human 
control. Agricultural and pastoral pro- 
ducers still make up a large proportion of 
the world’s population, and their aggregate 
disposable income is largely and unpredict- 
ably affected by the fickleness of nature, by 
climatic upsets and strange epidemics, produc- 
ing alternations of famine ‘and glut and 
spreading disturbance throughout the eco- 
nomic system. The natural and applied 


scientists who study these elemental forces of 


nature have made great progress in contain- 
ing them, by developing resistant strains and 
by laying the scientific foundations for 
elaborate and vast regional schemes and 
organisations for drought, flood and pest 
control and the like ; but we must face the 
obvious fact that the level of prosperity in 
the world at large is still liable in the fore- 
seeable future to be suddenly undermined 
by forces which are beyond human control. 

Nevertheless we have only ourselves to 
blame if we do not push on, while recognising 
our limitations, to eliminate or mitigate as 
fast as we can, by national action and inter- 
national collaboration, the obstacles to 
expansion which are clearly ascribable to 
human folly and to nice calculations of 
short-term sectional advantage. It is on ex- 
pansion of the whole economy that the 
engineering industries depend for their pros- 
perity. An upward trend of per capita 
income need not in itself generate additional 
instability if national authorities work and 
plan together, and particularly if the govern- 
ments of the richer countries in the world 
economy are scrupulously careful, in their 
economic relations with the less developed 
territories, to assist and not hinder the 
general march of progress. 

It seems clear first, that, if the poorer 
countries wish above all else to raise the real 
incomes of their people, the best general 
policy for most of them will be, for some 
time to come, to expand their production of 
staple commodities for export. By so doing 
they are far more likely to obtain by exchange 
more, and a wider and more diversified 
choice, of all the other things they need for a 
richer and fuller life. It is, however, true 
that the world prices of their exports of 
primary products fluctuate more widely than 
the world prices of their imports of manufac- 
tured goods. If the richer countries are 
from now on likely to be more successful 
than hitherto in reducing the amplitude of 
their own internal industrial trade cycle— 
and there are reasonably good grounds for 
the belief that they will be more successful— 
it seems to me to be of cardinal importance 
that they should, both nationally and by 
common international agreement, take 
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parallel steps to stabilise as far as they can 
their imports of primary produce. In the 
world economy, the long-term interests of 
the richer countries are bound up with the 
fortunes of the poorer members, and in 
times of threatening recession they should at 
least resist the temptation to improve their 
own short-run prospects, at the expense of 
the rest, by imposing restrictions on imports, 
with the object of exporting their own reces- 
sion to the other members of the world 
economy. The richer countries should no 
longer lay themselves open to the old charge 
that, whenever the United States, or Western 
Europe or the United Kingdom sneezes, they 
see to it that the rest of the world catches 
pneumonia. 

Secondly, because of the dependence of 
the standards of life in the poorer com- 
munities on the aggregate value of their 
exports of primary produce, it is not surpris- 
ing that they and their governments should 
seek to obtain greater internal stability by 
diversifying not only their exports but their 
whole economies, beginning to manufacture 
for themselves some of the commodities 
which they have hitherto imported. So long 
as there is a continual danger that the terms 
of external trade will turn sharply against 
them, a measure of added stability of living 
standards may well be preferable to precar- 
ious opulence. The richer countries should, 
in my view, accept the consequences of this 
trend and adapt their own economies to it, 
rather than actively hinder it by restricting 
the free flow of capital which would otherwise 
be willingly invested in these poorer terri- 
tories ; or, worse still, attempt to cripple the 
growth of these nascent industries by adopt- 
ing an aggressive and subsidised selling policy 
against them. 

Thirdly, Britain should keep the interests 
of the poorer communities continually in 
mind when framing its own policy in relation 
to the newly created European Common 
Market. There cannot be any question that 
the decision to merge the six countries which 
signed the Rome Treaty into a closer and 
freer exchange economy is a great step 
forward, not only for their own prosperity 
but ultimately for the rest of the free world 
which trades with them. It is nevertheless 
very regrettable that the strenuous efforts 
made by the other countries of Western 
Europe, including the United Kingdom, to 
establish at the same time a Free Trade Area, 
which would have extended the range of that 
free economy and incidentally greatly enriched 
it, have not so far been allowed to come to 
fruition. The single point which | wish to 
make is that the alternative proposal that 
Britain should now itself seek to enter the 
Common Market (a proposal which may not 
commend itself to all of the Rome Treaty 
powers) is not one which is clearly compatible 
with our wider obligations and responsibili- 
ties vis-d-vis the rest of the free world in which 
we buy and sell. Over the past centuries our 
close economic ties with the Rome Treaty 
countries have added great strength to our 
own internal economy, and to-day one- 
seventh of our external trade is done with 
them. If we remain outside the Common 
Market, that mutually beneficial exchange 
will be impaired to the extent that the new 
common customs tariff surrounding the six 
countries is higher than it was. But the 
alternative of entering it, and being required 
to apply the same common tariff against all 
the rest of the world, including the poorer 
countries who look to us as an important 
export market for their primary products, 
would in my view be a retrograde step. 
The issue might be sharply described as a 
choice between encouraging, to the fullest 





49? 


extent of our power, the expansion of the 
wider economy of the free world as a whole, 
including in particular its poorest members, 


or sheltering inside a select European club of 


some of the richer countries, indifferent to 
the consequences of our action on the rest. 
There is, however, another policy open to 
Britain. Behind their common tariff the 
populations of each of the six countries will 
benefit from freer access to each other's 
products, as their internal tariffs are gradu- 
ally eliminated, and their discrimination 
could result in their diverting to each other 
some exports which Britain and the rest of 
the outside world have been glad to continue 
to receiie. We can prevent that diversion, 
so far as Britain is concerned, by behaving 
in that respect as though we were in the 
Common Market, lowering our own tariffs 
in line with the reductions which the six 
countries are committed to make to each 
other. At the same time we can abstain from 
erecting new barriers between ourselves and 
the rest of the world, which full membership 
of the Common Market would require us to 
do. The prospect of being on the wrong side 
of the tariff wall surrounding the Common 
Market is a regrettable change of climate in 
our intercourse with the Rome Treaty 
countries, so far as our export business is 
concerned, but we need not make matters 
even worse by not taking steps to preserve 
equal access to their products. 

In their efforts to develop industries of 
their own, the poorer countries have an 
advantage which was not available to the 
richer communities when they themselves set 
Out on the same road. They have access to 
the accumulated scientific and technical 
knowledge which the more developed coun- 
tries have built up, and have already largely 
exploited. Moreover, as contrasted with 
conditions a century ago, they may draw on 
the experience and supplies of many different 
industrialised countries, and not merely of 
Britain and Germany. Some of the other 
suppliers have first-hand experience of con- 
ditions not dissimilar from those obtaining 
to-day in the newly developing regions, and 
their standard machinery and equipment 
may suit those conditions better than British 
models of the type which best meet the 
requirements of our home market. Machine 
and plant designs need to be adapted to the 
circumstances of the locality in which they 
are to be installed ; to environmental con- 
ditions such as climate, to the peculiarities 
of the qualities of local materials to be 
processed, to the qualities of the local labour 
force, and to the availability of capital for 
industrial development. This being obviously 
so, it follows that it cannot always be safe for 
British machine producers to regard export 
business as an additional outlet for standard 
products manufactured expressly to suit the 
requirements of the home market. A great 
proportion of the export trade is likely, if it 
is to be fully successful, to be of custom-built 
machines specifically adapted to the working 
conditions in each localised market. For 
example, in many parts of Africa, industrial 
factories have to be manned, in the main, by 
migrant peasant workers who are not likely 
to stay for more than a few months, and 
who may not be counted on to return to the 
factory, or even to other urban employment. 
In such circumstances, the machines must be 
of a type which can be profitably operated 
by “green labour. Other industrial coun- 
tries already have first-hand experience at 
home of problems similar to this. As 
regards the availability of capital, | will 
observe only that interest rates are very high 
in the poorer countries, and that less durable 
equipment, which is capable of a given rate 


THE ENGINEER 


of output, is usually cheaper than equipment 
with a longer life but only the same output rate. 
Industrialists in these poorer regions will 
prefer more machines with a short life to 
fewer of greater durability. 

Britain’s share of the business will depend 
on the readiness of our machinery producers 
to make a thorough study of the conditions 
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in each market and to design and produce 
what is most acceptable. As I have already 
said, the structure of the British engineering 
and allied industries seems to me to be well 
adapted to meet the need. There are many 
specialist firms, well organised to give inten- 
sive high-level attention to all-important 
questions of detail. 


Air Engines 


By T. FINKELSTEIN, Ph.D., D.L-C., B.Sc., A.M.I.Mech.E.* 


No. I 


In these articles a survey of the development of air engines is given, starting with 
the primitive ** furnace gas engine,” built at the beginning of the nineteenth century, 


and leading up to the modern single-stage Philips’ air liquefiers. 


The different 


types of air engines are classified into three groups : open cycle internal com- 
bustion, open cycle external combustion and closed cycle engines, invented 
respectively by Cayley in 1807, Ericsson in 1840, and Stirling in 1816. The 
principle of operation for these is explained and typical examples of each are 


given. 


diameter cylinders, running at 9 r.p.m., are described. 


Engines ranging from a small toy motor to a monstrosity with four 14ft 


To the writer's knowledge 


this is the first time that a comprehensive set of illustrations and descriptions of air 
engines has been assembled—in fact, a picture of Stirling’s original engine of 1816 


has previously appeared in print on only one occasion. 


Recent new developments 


are dealt with and some interesting proposals for future applications of these basic 
scientific principles are made. 


HE “hot air engine,” or the * caloric 

engine,” as it was often called, has been 
considered obsolete until recently. It is not 
generally known that during the latter part 
of the nineteenth century many thousands of 
several kinds of such engines were produced 
and used in many workshops as the only 
source of mechanical power, before becoming 
displaced by the development of modern 
high-speed internal combustion engines of 
much greater specific power. Modern text- 
books in thermodynamics or college courses 
on heat engines include little more than a 
brief reference to regenerative air cycles. 
Hence, very few young engineers are fully 
conversant with the working principle of 
regenerative air cycles with reciprocating 
mechanisms, and fewer still have had an 
opportunity of seeing such an engine in 
operation. 

Extensive new developments have taken 
place recently, and it is possible that the old 
air engine is due for a revival in a modernised 
form. It has been stated that the use of 
modern materials, such as light alloys and 
heat-resisting steels, and the application of 
new knowledge of thermodynamics and heat 
transfer, have put the whole subject in a new 
perspective. Claims have been made for 
engines with overall efficiencies and specific 
powers exceeding those of internal combus- 
tion engines, and a reversed air engine 
operating as a heat pump, in which air can be 
liquefied without precompression, is being 
marketed. 

Many research workers in this field are 
beginning to realise that the inherent high 
thermodynamic efficiency of engines working 
on reversible air cycles offers possibilities 
which may be unattainable by any other 
known process. It is hoped that this technical 
review of past achievements in this field will 
stimulate further interest in the subject and 
perhaps prepare the ground for the applica- 
tion of the principle to be described to a 
variety of apparently unrelated purposes such 
as power drives, small electric generators, 
solar energy convertors, refrigerators and air 


* Section Head, Mechanical Engineering Laboratories, The 
English Electric Company, Ltd., Whetstone. 


conditioners as well as gas liquefiers and 
low-temperature physics research tools. 


CLASSIFICATIONT 


Several completely different types of air 
engines were marketed in substantial numbers 
and have eventually become obsolete during 
the last 150 years. They all fulfilled a tem- 
porary need before other types of prime 
movers were developed. All these different 
models managed to produce at least a moder- 
ate amount of power, but failed to stand up 
to the competition of the modern internal 
combustion engine. Before starting a detailed 
description, an attempt is made here to 
classify these various types. One purpose of 
such a classification is to define the term 
‘air engine,” as used in this article, and to 
compare it with engines which are better 
known, such as, for example, gas turbines, 
whose working fluid consists nearly entirely 
of atmospheric air and which may, therefore, 
also be considered to be a special kind of hot 
air engine. 

A logical division of air engines into three 
classes, in accordance with the fundamental 
principle used for the working cycle, was 
given by Slaby.* These classes were : 

(1) Open cycle engines, where a fresh 
charge of working fluid is taken in for each 
cycle and where products of combustion mix 
with the working fluid ; 

(2) Open cycle engines, where a fresh 
charge of working fluid is taken in for each 
cycle, but with external heating ; 

(3) Closed cycle engines, where the work- 
ing fluid is used over and over again. 

In so far as gas turbines and two-stroke 
or four-stroke internal combustion engines 
can, strictly speaking, be regarded as varieties 
of hot air engines, they belong to Slaby’s 
first group. As a gross oversimplification, it 
may be said that the working cycle of hot 
air engines of the first group usually resembles 


+ A method of classification, proposed by Rinia,' related only 
to one particular type of air engine, but was general enough to 
include such “neat engines’’ as conventional firearms, gas 
turbines and rockets. A very ingenious, but rather artificial, 
classification of air engines was proposed by Grashof* in accord- 
ance with the number of “ spaces '’ in which the thermodynamic 
cycle is performed. 
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the “ constant-pressure cycle,”’ those of the 
third group the “constant-volume cycie,” 
while those of the second group may be made 
to approximate to either. In actual fact, 
these theoretical and, therefore, ideal thermo- 
dynamic cycles of reference bear only a very 
superficial resemblance to practical cases, 
but intelligently used they can serve a good 
purpose in allowing performance to be com- 
pared and predicted. 


THE REGENERATOR 

Although the three classes of air engines 
as defined above are entirely different from 
each other, throughout the period when air 
engines enjoyed great popularity (i.e. during 
the latter part of the nineteenth century), 
models of each kind were in general use and 
engines operating according to each of the 
three systems continued to be built. Design 
was never concentrated on any one type to 
the exclusion of the others and, although a 
great variety of models were built, little 
notice was taken of successes or failures of 
earlier models. Indeed, many so-called 
‘improvements’ were, in fact, just the 
reverse through lack of appreciation of the 
experience gained by earlier workers. As 
will be seen later, Stirling’s original invention 
of 1816 was in advance of practically every 
single design produced during the following 
100 years. To appreciate this paradox, it is 


necessary to recapitulate the knowledge of 


thermodynamics in the early days of the hot 
air engine, with special reference to the 
engine’s most critical component, the regene- 
rator. 

When the first hot air engines were built, 
the thermodynamic processes involved were 
a complete mystery. At that time heat was 
still considered to be that elusive “* caloric,” 
a material and indestructible medium, which 


could be squeezed out of bodies like water 


from a sponge. While the first working air 
engine was built in 1807, Sadi Carnot’s 
description of a thermodynamically reversible 
cycle appeared only in 1824.4 By the time 
the caloric theory was finally exploded when 
Joule established the mechanical equivalent 
of heat in 1849, engines of each of the three 
types had reached a stage of considerable 
technical development. 

In order to understand fully the operational 
principles on which a hot air engine depends, 
it is essential to grasp the functioning of the 
regenerator which was first invented by 
R. Stirling in 1816 and applied by him to his 
hot air engine.’ Although a regenerator in 


itself is extremely simple, and a bundle of 


wires stuffed into the appropriate space 
is a fairly efficient arrangement, a thorough 
knowledge of thermodynamics is required in 
order to understand its functioning. To 
explain the action, it was described later as 
being similar to “Jeffrey's Respirator” 
which was used at one time by consumptive 
persons to transfer the heat in the exhaled 
breath to the air inhaled, with allegedly 
beneficial effects to the patient. 

The application of the regenerator to the 
air engine gave rise to an_ interesting 
controversy which could not be settled 
before the nature of heat was properly 
understood. It was thought by engineers of 
that period that in an air engine a certain 
amount of “caloric” performed work 
by “dilatation” (expansion) while being 
“soaked up” in the regenerator. The 
common belief was that all of this “ caloric ” 
could afterwards be recovered from the 
regenerator and go through the same process 
over and over again. The heat supply to 
air engines equipped with regenerators was 
thought to be necessary merely for making 
up losses. This is equivalent to the assertion 
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that a hot air engine could be made into a 
kind of perpetuum mobile, were it not for the 
fact that on repeated ** reconversion ” of the 
“caloric * some of this precious substance 
is lost by ** degradation,” in other words, 
friction. 

A great deal of ingenuity was expended in 
supporting such wrong theories. It may, in 
fact, be said that much effort in the develop- 
ment of hot air engines was devoted to the 
pursuit of the most popular pastime of that 
period, the construction of a perpetuum 
mobile. 

In the old literature inconsistent statements, 
based on a medieval conception of heat, can 
be found again and again. As a typical 
example, an English patent of Ericsson, in 
the name of Edward Dunn, stated as late as 
December 26, 1850: “...the mode of 
applying the caloric being such that after 
having caused the expansion or dilatation 
which produces the motive power, the caloric 
is transferred to certain metallic substances, 
and again transferred from these substances 
to the acting medium at certain intervals...” 
This evidently implies that according to the 
inventor's conception none of the heat had 
been converted into mechanical work, and 
all of it is available again and again to go 
through the same cycle. 

After the mechanical theory of heat had 
become firmly established, such statements 
only discredited the principle of the hot air 
engine in the eyes of scientists of that day. 
Cheverton gave an interesting account of this 
controversy in 1852, and argued as follows® : 

.. caloric, in the mechanical view of the 
subject, is known simply as a force. Now... 
a force which, admitted to become for an 
instant extinct in one body, by transmission 
to another is in the next moment capable of 
becoming self-recruited (is an) assumption 
inconsistent with all natural phenomena. 
Yet the ‘ Caloric Engine’ is chargeable with 
this absurdity so far as it is founded on the 
principle * that the production of a mechan- 
ical force is unaccompanied by the loss of 
heat ’ and that ‘ caloric can operate over and 
over again,’ (this amounts to) affirming that 
power can be gratuitously exerted ... in 
short that Newton’s Third Law of Motion 
is untrue....” 

Even after the science of thermodynamics 
had reached a stage which resulted in the 
development of two-stroke and four-stroke 
engines, there were still some who decried 
the importance of regeneration for air engines, 
such as Zeuner in a textbook still widely used 
in 1905,* and most hot air engines in use 
worked without a regenerator. 

It is recognised to-day that a regenerator 
is, in fact, the most essential component in a 
hot air engine, and that the efficiency of a 
complete engine is largely determined by that 
of the regenerator. Stirling must have been 
aware of this fact and so was Ericsson, not 
by scientific reasoning, put probably by 
intuition. Unfortunately, Ericsson never 
succeeded in substantiating the statement 
made by him in 1855: “...we will show 
practically that bundles of wire are capable 
of exerting more force than shiploads of 
coal...” It is rather sad to think that, in 
spite of this poetic truth, his only engine 
which achieved commercial success, and 
which was turned out in thousands, had no 
proper regenerator at all. Most of the later 
models of hot air engines of ail types were 
fitted either with no more than a vestigial 
trace of a regenerator or with no provision 
for regeneration whatever. 

The controversy about air engines and the 
way regeneration affects their output lasted 
a long time. When Faraday, who seems to 
have supported Ericsson in his claims, 
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announced a lecture on air engines at the 
Royal Institution, many distinguished scien- 
tists came to hear him on this subject. 
Unfortunately Faraday was assailed by some 
doubt at the last minute and had to confess 
that he was unable to explain why Ericsson's 
engine managed to work at all.* 

Rankine was the first to give a true ex- 
planation of the action of a regenerator in air 
engines in 1854.° He had always been very 
interested in air engines and an excellent early 
theory is given in his famous treatise on the 
steam engine.!” It is nearly forgotten 
to-day that Rankine, together with Napier, 
designed an early air engine in which ex- 
tended heat transfer surfaces were used for 
the first time (Patent No. 1416, dated 1853, 
by James Robert Napier and William John 
Macquorn Rankine).!! !? 

Thus, Stirling’s invention of the regenerator 
was made nearly half a century before a 
proper understanding of its functioning 
became general. The first recognition of 
Stirling’s genius in inventing the regenerator 
sO many years in advance of any scientific 
knowledge of the subject came from Professor 
Fleeming Jenkin in 1884, who said : “... the 
regenerator is really one of the greatest 
triumphs of engineering invention. .. .”"4 

After this discussion of regenerators, which 
was necessary for putting the whole subject 
of air engines in its proper perspective, the 
design of individual engines that were in 
common use at one time can be explained. 
As a great number of entirely different engines 
appeared on and disappeared from the 
market during the nineteenth century, it will 
be better to treat separately the three systems 
Outlined above in accordance with Slaby’s 
classification, instead of describing the 
development of all types of air engines simul- 
taneously in chronological order. 

It will, therefore, be more convenient to 
describe first those hot air engines that used 
fresh atmospheric air for each cycle and 
employed internal combustion, all of which 
are now obsolete, but excluding engines 
working on the four-stroke or two-stroke 
principle. After dealing with this group, 
which was doomed to failure from the 
beginning due to technical reasons, open 
cycle machines with external combustion are 
dealt with. This system achieved a fair 
degree of popularity about 100 years ago, 
but its obsolescence for power production is 
also. probably final, again on_ scientific 
grounds. The most promising scheme 
namely, that of closed cycle external com- 
bustion machines—is dealt with last. 

Only engines which were once in common 
use, or which were forerunners of a type that 
later became popular, are described here. For 
further information the interested reader is 
referred to Knoke’s excellent book,''! where 
further weird examples of hot air engines of 
the late nineteenth century can be found, 
some of which had been constructed and 
were actually running, some of which had 
only been constructed, and some of which 
did not survive the drawing board stage. 


FURNACE GAS ENGINES 


At the beginning of the nineteenth century 
the use of steam engines became more general. 
They were the only source of mechanical 
power that was available, other than water- 
wheels or windmills. Watt's introduction of 
condensers for steam engines had already 
considerably improved their power and 
economy, and the next step forward was the 
use of higher steam pressure. Though Watt 
was very much against this and preferred to 
use engines with steam pressures no higher 
than about 5 lb per square inch gauge, this 
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innovation was duly made by Trevithick 
with a consequent further increase in specific 
power. This led to a very high accident rate, 
because boilers constructed from the materials 
available at that time were liable to burst at 
the least provocation with attendant loss of 
life or severe injury. 

It was inevitable that, on grounds of safety 
alone, many engineers were tempted to sub- 
stitute air for steam as the working fluid for 
existing engines. In principle, such a modifi- 
cation merely means that a compression 
cylinder must be used instead of a feed 
pump, and that the products of combustion 
from the fire must be admitted direct to the 
cylinder without the intervention of a boiler. 
The reciprocating steam engine, including 
valve gear, could then be used practically 
unchanged, but the effect of hot gases was 
extremely harmful to the engine and indeed 
would have wrecked it fairly soon. 

The very first engine working on this 
principle, of which records exist, was probably 
the one used in 1807 by Sir George Cayley, 
Sixth Baronet.’* He was an inventive genius 
who carried out a large number of scientific 
experiments at Brampton Hall, near Scar- 
borough, and whose investigations ranged 
over a very wide field. Amongst his notable 
innovations were caterpillar tractors, pneu- 
matic railway buffers, automatic brakes, 
streamlining, safety belts, and wheel spokes 
under tension. In a recent talk on the B.B.C. 
he was even credited with the invention of 
the fixed-wing aeroplane in 1799. He was 
the first to construct a rigid aeroplane which 
actually rose off the ground carrying a 
passenger. Some flight tests were made with 
a boy on board, others with one of his 
servants. On one occasion, in 1852, after a 
successful flight with his reluctant coachman 
as test pilot, that brave pioneer is reported 
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After Cayley a number of different designs 
for such engines were brought out, which 
varied greatly in their degree of complexity. 
Their constructional features are adequately 
illustrated by showing two extreme cases, a 
“Gradual Combustion Engine,” in Fig. 1, 
and a “ Furnace Gas Engine,” in Fig. 2. 
The former shows the most simple and com- 
pact arrangement that was achieved with this 
principle, while the latter is an intricate and 
complicated piece of machinery. Although 
both types appear to have functioned fairly 
well, they were not based on sound engineer- 
ing principles and were therefore doomed to 
failure as a practical proposition. 

Fig. 1 represents a fairly advanced form of 
this type of engine and was taken from a book 
entitled Modern Engines, published in about 
1890.17 A double-acting piston was used 
with different effective areas on the two sides 
due to the thickness of the piston rod. A is 
an automatically operated inlet valve, through 
which all the air supply for the fire is sucked 
in. The grate F formed an integral part of 
the cylinder casting. Valves D and E were 
operated by linkwork which is not shown. 
D served to admit the 
hot combustion gases 
to the cylinder, while E 
was the exhaust valve. 

When the _ piston 
moves from right to 
left, D closes and E 
opens, so that the gases 
present to the left of 
the piston are expelled. 
The pressure to the 
right of the piston and 
in the grate drops below 
atmospheric pressure 
due to the increase in 
volume, so that A opens 
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but as a power producer it probably manages 
to combine in one model most disadvantages 
that any hot air engine could and did have. 
Kennedy stated that: “... as a hot air 
engine with reciprocating machinery, it is of 
little present value, except for pumping water 
in country districts, where its extreme sim- 
plicity is a great consideration. . . .””!7 

The second engine described here, and 
shown in Fig. 2, is the Buckett engine, an 
improved form of Cayley’s design, which was 
built by the Caloric Engine Company round 
about 1880.'* The two main components of 
this plant are the furnace, shown on the right, 
and the cylinders, on the left. The power 
piston P working in the expansion cylinder A, 
and the compression piston P, working in 
the compression cylinder J, are joined by two 
rods. Valves M and / in cylinder J are 
automatically operated as in an ordinary air 
compressor, whilst valves V and E in cylinder 
A are operated by linkwork connected to the 
crankshaft, as shown diagrammatically in the 
illustration. Valves E and V are of a special 
shape, in order to withstand the effects of hot 
gases, which is intermediate between that 
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Fig. 1—-A ‘‘ gradual combustion engine ’’ with double-acting piston and integral 
Built in 1880 and used for water pumping 


furnace and cylinder assembly. 


to have given his notice, shouting “I was 
hired to drive, not to fly |!” 

Unfortunately, no detailed description or 
illustrations survived of many of Cayley’s 
inventions, one of which was probably the 
first practical hot air engine ever built. It is 
known, however, that Cayley worked for 
many years on the development of air- 
operated prime movers, and in 1837 took out 
a patent for an improved engine of this kind, 
which was made by the Caloric Engine 
Company.'® In this engine air was com- 
pressed in a large cylinder and passed under 
pressure through a furnace as the combustion 
air. The products of combustion were then 
admitted to an expansion cylinder which was 
practically identical with that of a steam 
engine of that period, from which the work 
output was derived. Though this system 
was very crude, the difference between the 
work performed in the expansion cylinder 
and that consumed in the compression 
cylinder was just sufficient to produce a small 
amount of power. For his latest engines 
5 b.h.p. with a consumption of 20 Ib to 22 Ib 
of coke per hour were claimed. 


furnace. 


and the space to the right of the piston is 
filled with fresh air from the atmosphere. 
As the pressure on the left of the piston is 
slightly above, and that on the right slightly 
below, atmospheric pressure, the energy 
required for this stroke is derived from the 
flywheel. At the end of this stroke, E closes 
and D is opened, and as the piston starts on 
its return stroke some of the fresh air comes 
into contact with the coal in the grate F, so 
that heat is imparted to it, which raises the 
pressure. This pressure, of course, acts on 
both sides of the piston. But because of the 
effect of the piston rod, expansion can be 
accommodated by driving the piston rod out 
of the cylinder. There is, too, a net driving 
force equal to the area of the thick piston 
rod multiplied by the pressure. 

As the furnace or firebox F is placed inside 
the main cylinder assembly, while at least 
some heat is transferred by conduction when 
valve D closes, one might say that this 
engine combines features both of external 
and internal combustion engines and is, 
therefore, a hybrid between these two types. 
It is interesting as an engineering curiosity, 





Fig. 2—A Buckett ‘*furnace gas engine’’ with separate cylinder assembly and 
This engine achieved considerable popularity between 1875 and 1885 


used for early steam engines and for poppet 
valves in modern internal combustion engines. 
The compressed air leaves J on the upstroke 
and is divided by a slide valve ¢ into two 
Streams, One providing the primary air for 
combustion at g and the other the secondary 
air at f. This slide valve c is operated auto- 
matically by the governor G. The primary 
air stream g is passed round the hot brick- 
work for preheating and is then admitted to 
the furnace from underneath the grate B. 
The secondary air is necessary in order to 
limit the temperature of the air reaching the 
working cylinder, a practice perpetuated in 
to-day’s gas turbine. The products of com- 
bustion enter the cylinder A through the inlet 
valve V and, after having delivered work 
during the upstroke of the piston P, leave the 
cylinder A through the exhaust valve E. 
There are several refinements, such as the 
hopper H which allows stoking without 
Stopping the engine, and a special arrange- 
ment for cooling the inlet valve V by means 
of cold air. 

Quite a number of such engines were in 
use at one time and a few test data were 
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published. 
similar construction was designed by Mazeline 
to run a paper mill. This had a cylinder 
diameter of Im and a stroke of 1-5m, but 
according to Tresca, its performance was 
not very good'*. Fleeming quotes a fuel 
consumption of 1-8 lb of gas coke per 
indicated horsepower-hour and 2-54 |b per 
brake horsepower-hour, which corresponds 
to a thermal efficiency of 7-9 per cent for this 
type of engine’*. Some test results are also 
given in references 20 and 21. It was stated 
that the indicator diagrams obtained from 
this engine had a similar shape to those from 
steam engines. 

Benier, whose name is well known from 
the development of the gas engine, con- 
structed a similar engine which was approved 
by the Trinity House authorities in 1886 for 
the warning systems on headlands. Other 
earlier engines, such as Hook’s engine and 
A. and F. Brown’s of New York, also differed 
only in minor details. For example, in 
Brown's engine, the cylinders were separate 
instead of coaxial.'! 

Several other engines using a similar work- 
ing principle to the two types described here 
were proposed. For example, an engine 
invented in 1868 by A. L. Séderstrém 
(Patent No. 3807) used a single cylinder 
in direct communication with the furnace and 
a piston working as compressor on the down- 
stroke, and expander on the upstroke. An 
excellent illustration and description of this 
ingenious engine is given in reference 12. 
Other engines with internal combustion are 
described in references 22, 23 and 24. 

Though a regenerator could have easily 
been applied to all engines of this type, this 
was never done, probably because it was 
difficult enough to keep the temperature of 
the working cylinder down to a safe value 
without regeneration. The dust and ashes 
carried over into the cylinder from the fire, 
combined with the difficulty of maintaining 
at least some lubrication in the power 
cylinder, destroyed the engine fairly rapidly 
in nearly all designs. 

It is quite apparent now that this system is 
entirely obsolete and its only interest is in 
being the forerunner of the later gas engine 
where combustion takes place inside the 
cylinder rather than in a separate furnace, 
but where the high temperatures occur only 
for very brief instants. 


ERICSSON ENGINES 


Various engines belonging to the first and 
third group were developed by a great 
number of different inventors. On the other 
hand, only one single man, John Ericsson, 
believed in the system of open cycles with 
external heating, and nearly all known engine 
types of this second group were originally 
devised and perfected by him. He built a 
large number of experimental engines and, 
in due course, evolved two basic designs. 

John Ericsson was born in Vermeland, 
Sweden, but spent most of his professional 
life in England and America. He became 
famous for his many inventions and inno- 
vations in connection with locomotives, 
steam fire engines, screw propellers, ships, 
torpedoes, &c. His first vessel of the 
‘** Monitor ”’ series was the forerunner of all 
later iron-clad turreted warships with 
machinery below the waterline. He designed 
and built it in about 100 days, and its 
appearance at a critical moment in the 
American Civil War reversed the fortunes of 
the Northern States’ Navy. 

Ericsson had conceived the idea of an air 
engine in his early youth and devoted many 
years, both in England and in America, to 


For example, one engine of 





ENGINEER 


THE 


its development. Shortly after his arrival in 
England in 1826, he commenced experiments 
and even unsuccessfully opposed Stirling's 
patent for a regenerator.® His first patent, 
No. 5398 of 1826, referred to an engine 
which had a compressor cylinder delivering 
pressurised air to a _ hermetically sealed 
furnace. The products of combustion were 
passed through a vessel fitted with shelves 
over which water was made to trickle. The 
mixture of steam and hot gases were then 
used to drive his engine.'” 

He also built an air engine in 1833 which, 
as far as can be ascertained to-day, used a 
closed cycle with constant pressure heating 
and cooling. No detailed records of this 
construction have survived, but it seems that 
the working principle was similar to that of 
the constant pressure cycle, as applied by 
Joule in a reversed form of refrigeration.*’ 
Though Ericsson himself was not very satis- 
fied with the results, it caused a great sensa- 
tion when it was exhibited and even evoked 
the following lyrical remarks from Sir 
Richard Phillips** :**... with a handful of 
fuel applied to the very sensitive medium of 
atmospheric air and a most ingenious dis- 
position of its differential powers, he beheld a 
resulting action in narrow compass, capable 
of extension to as great forces as ever can 
be wielded or used by men... .” 

During Ericsson’s stay in England he 
experimented not only with this system but 
also with several other designs which used 
closed cycles. For some unknown reason 
Ericsson soon abandoned all these more 
promising closed engine cycles and began to 
concentrate his efforts on a system that had 
very little promise of success for practical 
reasons, namely, open cycles with external 
heating. In spite of many setbacks he 
managed to bring this system to a high degree 
of perfection. Ericsson moved to America 
in 1839 where he continued to work on the 
development of air engines, as well as on 
his many other innovations. Between 1840 
and 1850 he built eight experimental engines, 
with some improvement over the preceding 
design added in each model. The last one 
seems to have been quite a success. It 
developed 5 h.p. and was installed in the 
Delameter iron foundry in New York. A 
year later a 60 h.p. engine was built which 
was also shown at the great London Exhibi- 
tion of 1851.27 *% *9 

The working principle of Ericsson’s engines 
is rather difficult to understand and will, 
therefore, be explained in detail by reference 
to a simplified diagram shown in Fig. 3. 
In the general layout there is a lot of similarity 
between this engine and the Buckett engine 
shown in the preceding figure. A compressor 
and expansion cylinder J and A with coupled 
pistons P, and P, and similar valve gear are 
used in this engine as well, but there the 
resemblance ends. As it is an external rather 
than an internal combustion engine, Ericsson’s 
construction provides for complete separation 
between working fluid and products of com- 
bustion, re-locates the valves into the working 
fluid circuit, and employs a regenerator in a 
very ingenious manner. 

Referring to Fig. 3, a cylinder A is built 
into a furnace B with its bottom in contact 
with the fire. The compression piston P, 
is coupled mechanically with the power 
piston P, but is working in a separate cylinder 
C. These pistons are connected to a crank- 
shaft with a flywheel in a conventional 
manner. A regenerator R and a large air 
receiver D can be seen in the diagram. 
Valves M and L again correspond to the 
automatic valves in an air compressor, while 
valves V and E are constructed similarly to 
those employed in steam engines and are 
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Fig. 3—Diagrammatic cross section through an 

early Ericsson engine, built about 1851, with separate 

compressor-displacer cylinder and externally mounted 
pressure vessel and regenerator 


actuated by an eccentric on the crankshaft 
which is not shown. The operation of this 
engine is as follows : 

The receiver D is charged up to a constant 
elevated pressure by means of the piston P,. 
When both pistons are at the bottom dead 
centre position, valve V is open and valve E 
closed. Air from the receiver D now starts to 
pass through the regenerator, where heat is 
imparted to it. It is further heated below P 
by contact with the hot cylinder bottom, and 
with the lower part of the piston P, which was 
usually filled with brick dust. This helps to 
drive the pistons up, but when half the 
stroke is compketed, valve V cuts off the 
supply, and further expansion is intended 
to be isothermal. Valve E opens on the 
downstroke, while V remains closed, and 
the working air is expelled through the 
regenerator, where much of its heat is 
absorbed. It will be readily conceded that 
the design of this engine is very ingenious, 
especially with regard to the application of 
the regenerator.*” #1 3% 33 

Ericsson must have been too confident 
about the success of such an engine, because 
his next enterprise in the course of the 
development of hot air engines amounted to 
one of the most spectacular failures in the 
history of engineering. This was mainly due 
to the fact that Ericsson failed to appreciate 
that a good working scheme in one size is 
not necessarily as good a proposition when 
the machinery is greatly enlarged. 

A company for the exploitation of this 
invention for the propulsion of naval vessels 
was formed in America with John B. Kitching 
at the head, with the support of the Secretary 
of the Navy, Kennedy. This company 
immediately started to build the 2200-ton 
vessel ‘* Ericsson,” which was propelled by 
two paddle wheels and which was to be 
powered by four caloric engines of Ericsson’s 
design. In due course, this vessel made its 
maiden voyage on February 15, 1853. The 
engines fitted were all similar to that shown 
in the diagram (Fig. 3), except that two 
regenerators, placed side by side and working 
alternately, were provided for each cylinder. 

An idea may be gained of the unwieldiness 
of the power plant when it is considered that 
the cylinders were no less than 1I4ft in dia- 
meter with a stroke of 6ft. With the manu- 
facturing methods then known, any attempts 
to make the pistons close fitting must have 
resulted in enormous friction losses and it 
must have been a veritable nightmare to 
maintain these vast cylinders reasonably 
leakproof. The large size must also have 
had a very bad effect upon the heat transfer 
due to the very unfavourable surface-volume 
ratio. Otherwise, the engines were of very 
advanced design. The four regenerator 
assemblies that were provided were made of a 
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network of wires, whose combined length 
was nearly 50 miles, and a weight of 33,000 Ib, 
which helped to heat the air in this engine to 
a maximum temperature of only 195 deg. 
Cent. 

Ericsson’s design calculations indicated a 
power output of 600 h.p. and a fuel consump- 
tion of 8 tons of coal per twenty-four hours, 
or 1-11 1b per horsepower-hour. Unfor- 
tunately, these figures were later proved to 
have been wildly optimistic. It was stated 
that on the trial trip only 300 h.p. was 
attained with a fuel consumption of 2-2 lb 
of anthracite per horsepower-hour. It should 
not be thought, however, that these results 
were too disappointing, because marine 
engines of that day still required 3-11 Ib 
of coal per horsepower-hour, so that in 
actual fact these figures showed a definite 
saving in fuel. The consumption quoted per 
indicated horsepower-hour was |°87 Ib, but 
this is evidently wrong because it would 
correspond to a mechanical efficiency of 
85 per cent, a figure surprisingly high for 
machinery in those days. It is obvious 
to-day that the main drawback of these 
engines was their enormous weight and bulk. 
The maximum speed of the engine was only 
a ponderous 9 r.p.m., while the two 32ft 
diameter paddle wheels propelled the vessel 
at about 12 knots.*® *4 

At first Ericsson thought that the perform- 
ance could be improved by modifications to 
the machinery. He therefore completely 
redesigned the engine, substituting two 
cylinders of smaller diameter and longer 
stroke for the four original cylinders. This 
new plant proved even less efficient than the 
original one, and early in 1854 the engines 
were unceremoniously removed from _ the 
ship and replaced by a set of steam engines. 
Even this did not improve the vessel’s bad 
luck, as it went to the sea’s bottom in 1855. 

It may be thought that after this fiasco 
Ericsson might have given up the idea of a 
“caloric engine,” but he still continued his 
experiments. After building about fifteen 
further test machines, he perfected and put 





Fig. 4—Industrial Ericsson engine in its most advanced form, built in 1869. This 
engine is preserved in the Science Museum, London 
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into production an engine which worked 
according to the same cycle, but where the 
mechanical details were entirely different. 
The whole process was now taking place in 
one single cylinder. This engine had the 
distinction of being the first ‘* mass-pro- 
duced *’ model of any hot air engine. It 
proved so successful that by 1860 about 3000 
had been sold and were in regular use in 
many countries, including the United States, 
England, Germany, France and Sweden. 

The appearance of this engine is shown in 
Fig. 4, which is a photograph of an engine 
preserved in the Science Museum, London. 
To make the principle of this engine clearer, 
it is explained here with reference to a 
diagrammatic sketch shown in Fig. 5. A 








Fig. 5—Diagrammatic cross section through a later 

type of Ericsson engine with a compact cylinder 

arrangement. Several thousands of this engine were 
built between 1855 and 1860 


cylinder | was closed at one end by the power 
piston 2. Inside it also moved the feed piston 
3 actuated by a piston rod passing through 2. 
The other end of the cylinder was closed by a 
firebox 4, complete with grate and ash pit, in 
which fuel was burnt, and which projected 
into the cylinder for some distance. The 
left end of the cylinder was therefore heated 
from the inside as well as from the outside by 
passing the products of combustion from the 
fire 4 into an annular heating jacket 5, which 
surrounded the cylinder, before exhaust 
through the smoke stack 9. In order to 
increase the transfer of heat from the fire to 
the working fluid, two cylindrical metal 
shields 6 and 7 were 
fitted. One of these 
surrounded the firebox 
and was fixed to the 
cylinder, and the other 
shield was attached to 
the feed piston 3 and 
reciprocated in the 
annular space between 
the firebox and the 
other — shield. The 
working fluid passed 
through sets of air- 
operated valves in the 
two pistons on their 
outstrokes and was re- 
jected to atmosphere 
after having gone 
through vaive 8, which 
was actuated by link 
work. To prevent 
direct conduction of 
heat between the 
hot space and the cold 
space, part of the 
displacer piston was 
made hollow, and the 
space was filled with 
pulverised charcoal. 
The action of the pis- 
tons was such that they 
moved out of phase and 
with different ampli- 
tudes, driven by the 
system of cranks and 
levers that are clearly 
shown in the photo- 
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graph. One half of the flywheel was made 
heavier than the other by casting cavities 
around the rim, half of which were 
filled by casting lead into them in order 
to overcome some of the power vari- 
ation and to facilitate starting. A cen- 
trifugal governor was fitted which opened 
a small release cock to atmosphere, whenever 
the speed rose to an excessive value. 

Ihe sequence of events in an operational 
cycle of this engine is as follows: starting 
with both pistons near their outer dead 
centres, valve 8 is open so that the hot gas 
trapped in the cylinder to the left of the feed 
piston 3 can escape to atmosphere. Piston 3 
is travelling to the left, which assists in 
scavenging the cylinder, whose contents at 
this stage are slightly above atmospheric 
pressure. The valves in the feed piston 3 are, 
of course, closed, and the increase in volume 
between the two pistons opens the valves in 
the outer piston 2, so that cold air from out- 
side begins to enter the space between the 
two pistons. After the feed piston 3 has- 
travelled a short distance, the power piston 
also commences its stroke to the left, but as 
the amplitude of the latter is smaller, and as 
there is an appreciable phase difference 
between these movements, the volume 
between the pistons increases continually 
until the feed piston has reached its inner 
dead centre. The feed piston then returns, 
which closes the valves in the power piston, 
while the valves in the feed piston open. The 
exhaust valve 8 closes when piston 3 is at 
inner dead centre. The working piston still 
continues to travel to the left for a short 
distance, which compresses the enclosed air 
slightly. A further pressure rise occurs when 
the cold air passes through the valves in the 
feed piston, where the temperature is raised 
through contact with the hot metal plates. 
Mechanical work is then delivered to the 
crankshaft on the outstroke of the power 
piston by virtue of the expansion of the hot 
air. During this outstroke of the power 
piston the feed piston is travelling to the 
right as well, approaching piston 2 continu- 
ally, so that further quantities of cold air are 
made available for heating. 

It should be noted that though this engine 
is not provided with a proper regenerator, 
some of its components function in a way 
resembling the operation of a regenerator by 
abstracting heat from the hot exhaust gases 
and storing it until this heat is transferred to 
a new charge taken in. The valves in the 
transfer piston 3 are positioned in such a 
manner that air on entering the hot space to 
the left of 3 is made to flow between the 
outside of shield 6 and the inside of shield 7, 
and then between the inside of shield 6 and 
the walls of the firebox. By these means some 
heat can be abstracted from the two shields 
by the incoming air. When the cycle is 
completed, the air is exhausted through these 
same passages in the reverse direction so that 
some of the heat is absorbed.by the two 
shields and stored in readiness for the next 
incoming charge. In this respect this engine 
is similar to the Lehmann engine in the third 
group, which will be described later, where 
also no regenerator was provided but where 
these functions were partly performed by 
different components which, in this case, 
were the walls of the transfer piston in 
conjunction with the cylinder walls.” 

It will be appreciated that these engines 
were very solidly built and were correspond- 
ingly heavy. Warming up was rather slow 
and it took about two hours to get one 
started. A later improvement by Brown of 
New York reduced this to about twenty 
minutes. The long and heavy exposed levers 
and the crude method for actuating valves by 
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means of overhung weights made these 
engines exceptionally noisy and they worked 
with a deafening clatter not usually asso- 
ciated with air engines. Their rating was 
approximately 4 h.p., while their mechanical 
efficiency was commonly stated to be 40 per 
cent. These engines were somewhat extra- 
vagant in fuel consumption and E. H 
Schmidt, who performed some tests, quotes 
15 lb of coal per brake horsepower hour.** * 

One very successful application of 
Ericsson’s engine was for a coast fog signal. 
Dayboll, the inventor of the first practical 
fog trumpet, installed such a warning signal 
on Beaver Trail Island, Providence, which was 
worked by a donkey. As the fog sometimes 
lasted longer than the donkey could cope 
with, Ericsson suggested to him that his 
engine be used. That particular engine was 
later tested by Faraday in 1862. Its power 
output was about ; h.p. and it was still doing 
duty on a lightship after thirty years’ service 

an early demonstration of the long life and 
reliability of air engines.** °° 
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Heavy Duty Steet STRAPPING TOO! For some 
time the Packers Supply Company, Ltd., Burlington 
Road, New Malden, Surrey, has been making ten- 
sioning and sealing tools for the tensioning and fixing 
of 4in, gin and in steel strapping round packing 
cases and similar classes of work The firm has 
now introduced a heavy duty tool for tensioning 
and fixing lin wide by 0-036in thick steel strapping. 
These tools can also be used effectively for locking 
together with steel strapping loose components, 
steel bar and sections and similar articles for trans- 
port when they are nested to form a closely fitting 
pack. In some branches of industry the tools are 


also being used for securing components firmly 
together whilst they are being assembled in a fabri- 
cating process or a building-up operation 
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Bethnal Green Bridge Reconstruction 


ECONSTRUCTION of two bridges on the 

London side of Bethnal Green station is now 
being undertaken by the Eastern Region of 
British Railways. The bridges are, the Eastern 
Region states, “* life-expired,”’ but their renewal 
is part of a scheme involving track relaying, 
improvements in the junctions nearby, and 
improvements in alignment in anticipation of 
higher speeds from electric trains from the 
Bishops Stortford line. 

Nearly 1100 trains pass over these bridges every 
day (week-ends excepted) so the programme of 
replacement had to be very carefully worked 
out. Replacement of the bridge over Hemming 
Street (No. 22) was started in January, and 
should be finished by Whitsun ;_ the bridge over 
Vallance Road (No. 21) will be replaced by 
almost identical procedure between the end of 
the summer timetable and next Christmas 

The normal method of replacing such bridges 
would call for prefabrication of each new span, 
its transport to the site by rail, and then its 
positioning with 45-ton steam cranes. In this 
case, the normal method could not be used 
because of the overhead wires of the Liverpool 
Street—Chelmsford-Southend electric service. No 
interference with these trains could be permitted. 

The bridge comprises six separate and parallel 
spans resting on common abutments. A start 
was made on the replacement of the second span 
in from the west, that bearing the “ Up” 
suburban line. Hemming Street was closed so 
that trestling could be erected under the bridge. 
On this trestling steel girders were placed to 
carry the decking of the old bridge. In addition, 
steel waybeams were placed in position from 
the trestling, extending to timber cribs at the 
back of the abutments. These waybeams 
carried the tracks until their removal shortly 
before the insertion of the new span. Then the 
main girder of the original bridge was removed 
and the tops of the abutments prepared to take 
the bearings of the new span. The old girder 
was cut into pieces which could be removed 
from rail-level by a 5-ton short-jib crane, which 
worked well clear of the overhead equipment 

When the above work had been completed and 
the track and supporting waybeams removed, it 
was possible to place the new span. The new 


span weighed 40 tons and was assembled at 
Millwall and brought by road to Spitalfields ** to 
avoid the complications inherent in 


the rail 
























journey between the two points with an out-of- 
gauge load.”’ At Spitalfields, the span was trans- 
terred to a Salmon wagon. Two other Salmon 
wagons were each equipped with two squat steei 
towers and a slewing jib. At the bridge site, the 
wagon carrying the span was positioned on the 
track leading to the gap in which the span was 
to be placed, and just short of the gap. The 
*“ tower wagons ”’ were placed on each side of it. 
The jib of each “tower wagon” is carried 
longitudinally, resting on both towers, when the 
wagon is travelling. For this operation, how- 
ever, each jib was swung out laterally, to rest, 
at its outer end, on the corresponding tower ot 
the other wagon. Thus the track between was 
effectively straddled by the two jibs, and the new 
span was then lifted off its wagon and carried by 
them. The ** tower wagons’ were moved slowly 
forward by winches with the span hanging 
between them. When it was exactly above its 
final position, the span was lowered on to the 
abutments. The whole operation took about nine 
hours. The “ Up” suburban span was thus re- 
placed on the night of February 28—March 1. 
The four inner spans can all be replaced by 
this method, but the outer tracks call for differ- 
ent treatment. In the case of the westernmost 
track, the “* Down” suburban, it might appear 
that “rolling-in’’ could be employed, but 
there was no space available in which the replace- 
ment span could be built. It was decided, there- 
fore, to remove the original span in the manner 
already described and then to “ translate’ the 
“Up” suburban span to the “ Down” sub- 
urban gap by winching it across on roller tracks 
This operation was successfully accomplished 
on the night of March 7-8, and on the week-end, 
March 14-15, the “Up” suburban span was 
once again replaced. The easternmost track, the 
“Up” electric line, adjoins Spitalfields Yard, 
which is at a higher level than the running roads 
After the original span has been removed, there- 
fore, the new one will be lowered in a conventional 
manner by steam cranes standing in Spitalfields. 
Bridge No. 21 across Vallance Road will be 
dealt with in the same way as that described above. 
The contractor for the new spans is Joseph 
Westwood and Co., Ltd. The designs were pre- 
pared and the work ts being carried out under the 
general direction of Mr. A. K. Terris, M.L.C.E 
chief civil engineer, Eastern Region, British Rail- 
ways. 
































Lowering 40-ton steel span into position, from two ‘‘ tower wagons ”’ 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


AN ENGINEERING APPLICATION OF 
REINFORCED RESIN 

Sirn,—My attention has been drawn to 
Mr. Newson’s interesting article on page 343 
of your issue of February 27. 

With respect to the possibilities implied 
by Mr. Newson, it is appropriate to indicate 
that the problem with which he deals is far 
from simple. Corrosion is also experienced 
on the brass tube plates and in the bronze 
tubes. The use of a cast iron water box 
affords some measure of cathodic protection 
to these tubes and in addition the iron corro- 
sion products are said to augment the 
protective film on the tubes. On this account, 
if reinforced resin replaces cast iron for these 
water boxes it is almost certain that some 
form of elaborate cathodic protection will 
have to be supplied to the tubes. 

As the article suggests, cast iron water 
boxes are usually protected by painting or 
by cathodic protection, but it seems uncertain 
whether either of these processes is applied 
in all cases. No doubt the actual corrosion 
is a serious matter, but since the castings are 
usually heavy, they have a considerable life 
before there is any danger of failure and 
replacement becomes necessary. When paint- 
ing is to be used as a method of protection, 
we have always recommended that the tube 
plate as well as the water box should be 
painted. If the water box alone is painted 
any breakdown in the paint film will lead to 
rapid and serious attack. 

Clearly the situation is not straightforward; 
much more experience with reinforced resin 
is necessary before cast iron is likely to be 
replaced in this application. 

H. MoRROGH, 


Director, 
British Cast Iron Research Association, 


Alvechurch, Birmingham, 
March 23, 1959. 


SUSPENSION PIPE BRIDGES 

Sir,—On page 277 of the February 13, 
1959, edition of THE ENGINEER, particulars 
are given of a very interesting suspension pipe 
bridge over the River Danube, designed by 
the firm of Waagner-Biro A.G., of Vienna 
and Graz. The concluding paragraph of 
the article states ‘‘ The novelty of the design 
is stated by the contracting firm to be charac- 
terised by the inclined funicular polygons, 
which meet along a common edge where the 
primary loads are attached, further, by the 
tensioning cables which meet with the carry- 
ing ropes in a Common joint at the centre 
of the span, and, finally, by the Y-shaped 
pylons, the booms of which lie in the plane 
of the supporting polygons ; all these aspects 


of the design are stated to be the subject of 


Austrian and foreign patents.” 

You may be interested to know that 
whilst the writer was a structural engineer 
in the employ of Horseley Bridge and Engi- 


neering Company, Ltd., Tipton, Staffs (later 
Messrs. Horseley Bridge and Thomas Piggott), 


he was given the interesting problem of 


designing a pipe bridge over the Manchester 
Ship Canal to have a span of 252ft and a 
minimum clearance of 90ft. 

1 enclose an old photograph [repro- 
duced herewith] showing one of the erected 
towers with cables in position. The writer 


did the whole of the design and was in charge 
of the drawings, fabrication and erection of 
this scheme, which was started in June, 1935, 
and completed in November, 1935. 


You 


will note that all the items included in the 
final paragraph of the article are incorporated 
in this Manchester Ship Canal pipe bridge, 
which, incidentally, was for Thomas Hedley, 
Lid., Trafford Park, to carry mainly olive 
oil across the canal from the unloading 
berths to the main factory which were on 
opposite sides of the canal. 

Whilst the span of this suspension pipe 
bridge over the Manchester Ship Canal is 
about a quarter of that over the Danube, the 
clearance underneath the pipe bridge appears, 
nevertheless, to be greater. Also, in the 
Manchester Ship Canal crossing the tension 
wires on the landward side of the vertical 
legs are replaced by structural steel sections, 
so as to incorporate both the vertical and 
inclined portions into one tower. 

R. DE. V. CHAPLIN, A.M.1.C.E., 
Chartered Civil Engineer. 
London, N.W.10, 
March 4, 1959. 





WHY RESTRICT OUTPUT ? 
Sik,—It is encouraging to see how many 
contributors are clear that “money is a 
system of symbols,” albeit as important as 
the figures and differential equations used in 
working out any engineering project, large 
or small. Furthermore, Mr. E. G. Semler, 
Editor of Automation Progress, so rightly 
States that : “ The problem, of course. is to 
tailor the supply of money accurately to the 

supply of goods. .. .” 
Broadly speaking, every producer of 
capital or consumer goods, as well as of raw 
materials, strives to 
produce more rather 
than less, and would 


gladly do so if the 
demand for his pro- 
duct so _ permitted. 


Demand, however, de- 
pends on the ability to 
buy, which in turn is 
dependent on _ the 
supply of money and 
its velocity of circula- 
tion. This is where, at 
present, reality ends 
and “‘mystery”’ begins. 
As Mr. Harold 
Macmillan so aptly 
described it when 
addressing the Mer- 
chants and Bankers of 
the City of London 
as Chancellor of the 
Exchequer in 1956, 
“that realm where 
mysticism and dogma 
are so Strangely mixed; 
I refer to the monetary 
policy.” 

If it is correct that 
by unrestricted, as 
opposed to restricted, 
output in these days of 
modern __ production 
techniques the Gross 
National Product 
would increase annu- 
ally by 3 to 7 per cent, then the supply of 
money would have to be increased at the 
right rate, not only to maintain a stable 
purchasing power of the pound, but also to 
enable the increasing amount of goods and 
service to be produced and consumed. 

This is where I would strongly favour a 
change from “the realm of mysticism and 
dogma” to electronic computing, the com- 
puter, of course, being fed with the relevant 
and up-to-the-minute information which 
mainly determines the levels of production 
and consumption. This information might 
well include the rate of increase or decrease 
of the number of unemployed producers, in 
terms of men and women, the electrical units 
generated for industry, the consumption of 
steel, the production of oil and the amount 
of money in circulation, to mention but a 
few. 

Just through which channels the right 
amount of new money at any time should be 
introduced is a matter for the Government 
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of the day, but so long as there is unused 
capacity to produce because of the obsolete 
monetary system, so long will output have 
to be restricted. 

ANTONY VICKERS 
Isleworth, 


March 23, 1959. 


Sir,—In his article in THE ENGINEER for 
February 20, Mr. Antony Vickers focuses 
attention on the crucial problem of the 
twentieth century. Can the free nations so 
organise their economic life to ensure steady 
expansion of both production and consump- 
tion ? As Mr. Vickers so rightly points out, 
no difficulty arises in the sphere of production 
of wealth, the inventiveness of the scientist 
and engineer coupled with the initiative of 
private enterprise has succeeded in this task 
in a most impressive manner. Where we go 
wrong is in our system of distribution, which 
appears to work satisfactorily only in periods 
of scarcity, i.e. war and its aftermath. 
Professor Paul Samuelson, in his excellent 
book, Economics, points out that following 
the 1914-18 war ** peace brought depression, 
too much of everything. War brought 
improved living standards for millions.” A 
system which is so out of touch with reality 
as to bring about such results stands con- 
demned. 

We distribute goods by selling them, and 
this means that attention must be focused 
on money. This is the vital factor and 
provides the life-blood of our economic life. 
The proper flow and distribution of money is 
supremely important, yet the question of 
where money comes from, who creates it, 
how is the supply of money regulated, 
remains one of the hidden mysteries to 
millions of people, including far too many 
of our legislators. We must recognise that 
the most important factor in our national 
economy is the production of goods and 
services and that our standard of living 
depends on this. Money to-day is primarily 
a book-keeping system, and should, therefore, 
play a secondary role of facilitating both 
production and consumption. 

EDWARD HOLLOWAY 

London, W.C.2, 

March 18, 1959. 


Book Reviews 


Circuit Analysis of Transmission Lines. By 
JOHN L. STEWART. John Wiley and Sons, 
Inc., New York, Chapman and Hall, Ltd., 
37, Essex Street, London, W.C.2. Price 
44s. 

THE book contains a unified treatment of the 

theory and application of transmission lines. 

It is intended for senior students who already 

have a fair knowledge of electric network 

theory and are familiar with operational 
methods. 

This book is distinguished from previous 
publications in that the exposition begins 
with a discussion of travelling waves on loss- 
free lines, to which two chapters are devoted. 
The more advanced probiem of transients 
on lines having other than linear phase-shift 
properties is not considered. The following 
six chapters deal with the steady state soiu- 
tions. The main topics are; sinusoidal 
waves on uniform lines ; standing waves ; 
transmission efficiency ; impedance match- 
ing ; lines as resonators ; equivalent lumped 
parameter circuits ; and measurements and 
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standing-wave ratio. The treatment is anal- 
ytical and only in the last chapter is the 
Smith chart introduced and applied to simple 
problems. A minor criticism is that there 
are no worked examples in the text, but a 
short list of problems is given at the end of 
each chapter, without solutions. Design 
data are collected in an appendix which, 
unfortunately, is all too brief. There is an 
adequate bibliography of textbooks, but 
regrettably no reference to original papers for 
possible sources of advanced information. 

The author has taken pains to achieve a 
simple presentation and the more is the pity 
that the exposition is marred by some careless 
and slipshod English. There are several 
instances of loose and obscure wording which 
make the reading very irksome. The book 
abounds in footnotes which, for the most part, 
are irrelevant, and which we found very dis- 
tracting. As is to be expected from the 
publishers, the book is well produced and 
illustrated. 


A Student’s Introduction to Sewage Works 
Design. By T. C. H. BATESON, A.M.I.C.E. 
Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, Kingsway, London, 
W.C.2. Price 27s. 6d. 

THE title of this book adequately describes 
its scope and intent. It is assumed that the 
reader is reasonably well versed in structural 
design and hydraulics. Plant and processes 
in common use in sewage purification works 
are briefly described, the subject matter being 
as follows : assessment of flows and sequence 
of treatment ; screens, grit removal and storm 
water separation; sedimentation;  bio- 
logical oxidation ; comparison of aeration 
and filter plants : sludge disposal ; digestion 
of sludge ; dehydration of sludge ; hydraulic 
design considerations ; production of power 
at sewage works ; sewage works chemistry ; 
and the law affecting sewage works design. 
The last section of the book, which takes up 
thirty-one out of a total of 143 pages, con- 
sists of suggested answers to examination 
papers. The subjects listed are treated in an 
essentially introductory, though comprehen- 
sive, manner. 


Composite Construction in Steel and Con- 
crete. By I. M. Viest, R. S. FOUNTAIN and 
R. C. SINGLETON. McGraw-Hill Publish- 
ing Company, Ltd., McGraw-Hill House, 
95. Farringdon Street, London, E.C.4. 
Price 58s. 

THis American book is well produced, con- 

taining six chapters and two appendices 

within its 175 pages. The contents belie the 
title, however, covering only a small part of 
the field of composite construction. The 
theoretical chapters consider the problem of 
composite action between a steel section and 

a concrete slab from the viewpoint of a 

steelwork designer designing the steel section, 

and do not even hint at the alternative 
approach of designing the composite section 
as a normal concrete Tee beam. This restric- 
tion of outlook continues throughout the 
book: only I-sections are considered albeit 
they may have cover plates on the lower 
flanges. The diagrams are very clear show- 
ing the change in position of the neutral axis 
when composite action occurs, but the lack 
of corresponding stress diagrams does not 
bring home to the reader the low uneco- 
nomical stress at which the upper flange of 
the steel section works. 

Some of the types of shear connector 
required between steel section and the 


concrete slab are described briefly, and the 
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stud connector at very great length. The 
comparison between the connectors is very 
brief. The very well laid out examples, for 
the number and clarity of which the authors 
deserve praise, deal with stud design exclu- 
sively. These examples and tables are 
arranged for the use of American bridge 
designers using American sections and codes 
of practice and will require amendment 
before use in Britain for buildings such as 
office blocks. 

The authors stress the difficulties of prop- 
ping beams whilst the concrete slab hardens 
and make extensive allowances for this in 
their designs, but some readers may consider 
that the difficulties are small and easily over- 
come for the increased economy of steel. 

A chapter consists of references which are 
solely American; other references, of which 
there are many of great significance, are to be 
found in a further publication of the authors 
from the University of Illinois which may 
not be readily available to many engineers 
in this country. 


Annual Report for 1957 of the European 
Federation of Chemical Engineering. Pub- 
lished by the Frankfurt office of the 
European Federation of Chemical Engin- 
eering. Frankfurt/Main : General Secre- 
tariat of the European Federation of 
Chemical Engineering, Frankfurt (Main) 
Office, Rheingau-Allee 25. Price for 
members of affiliated societies, DM.i5, 
for non-members DM.30. 

THE development of the European Federation 

of Chemical Engineering, an association of 

European technical and scientific societies 

concerned with the field of chemical engineer- 

ing, has proceeded satisfactorily during 1957. 

Although the Federation consisted of only 

fifteen technical and scientific societies from 

eight European countries at the time of its 
foundation in 1953, the number of members 
had increased to twenty-six societies from 
fourteen countries by the end of 1957 and to 
twenty-eight societies from fifteen countries 
by the end of 1958. Part I of the report deals 
with the Federation as such. The Scientific 

Advisory Council now consists of one or 

two eminent specialists from each of ten 

European countries with a total of fourteen 

delegates. The second Congress of the 

European Federation of Chemical Engineer- 

ing, 1958, which took place from May 31 to 

June 8 in Frankfurt (Main), was organised 

by the DECHEMA (Deutsche Gesellschaft 

fiir chemisches Apparatewesen) in collabora- 
tion with the Gesellschaft Deutscher 

Chemiker and the Process Engineering Group 

of the Verein Deutscher Ingenieure. The 

congress opened on May 28 and 29 in 

Brussels. This part of the meeting was 

organised by the Branche Belge of the Société 

de Chimie Industrielle, the Société Royale 

Belge des Ingénieurs et des Industriels and 

the Vlaamse Chemische Vereniging. 

Reports from member societies of the 
European Federation of Chemical Engineer- 
ing are given in Part Il. This section of the 
book reviews the wide range of activities in 
the field of chemical technology, chemical 
engineering and process engineering covered 
by the technical and scientific societies which 
belong to the European Federation of 
Chemical Engineering. Part III surveys, 
in a more complete manner than in the 1956 
report, the research institutions in Europe 
which are concerned with the field of chemical 
engineering, process engineering and chemi- 
cal technology. Chemists, engineers and 
physicists who are interested in chemical 
engineering will find a great deal of useful 
information in this report. 
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Les Ferroelectriques. By H. SACHsE. Trans- 
lated from the German by A. Bonnet, 
Paris : Dunod-Editeur, 92, rue Bonaparte, 
Paris (6°). Price 2650 francs. 

THE existence of substances called “ ferro- 

electrics,’ because of the analogy between 

their electric properties and the magnetic 
phenomena of ferromagnetism, has been 
known for about thirty years (Seignette 
salt). Some of the most important ferro- 


electric substances, the titanates, have been 


known for only a decade. Dr. Sachse's 
monograph, now available in French trans 
lation, covers the international scientific 
and patent literature (some 300 items) in 
this held which is of interest special! 
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Books of Reference 


Surface Water Year Book of Great Britain, 
1956-57. H.M. Stationery Office. Price 15s 
A further increase in the number of stations 
measuring the flow of rivers is reported in the 
latest number of the Surface Water Year Book 
of Great Britain, just published. This 1956—57 
edition includes the records of 147 reporting 
Stations, compared with 128 in the previous 
volume. But an inspection of the present volume 
is sufficient almost at a glance to reveal how 
unsatistactorily uneven is the collection of data 
at present. There are many river basins without 
i single gauging point and plenty more with | 
more than one or two. Even in the River Thanx 
catchment, which is : 
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R. pe. V. CHAPLIN, A.M.I.C.E., 
Chartered Civil Engineer. 


London, N.W.10, 
March 4, 1959. 
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Obituary 


J. L. P. BRODIE 


WE regret to record the death of Mr. 
J. L. P. Brodie, F.R.Ae.S., on Monday last. 
John Longmuir Penman Brodie was born 
at Dumfries in 1899. He was apprenticed to 
Arrol-Johnston, Lid., one of the very few 
Scottish autome »ile manufacturers. During 
the 1914-18 war he worked on the design of 
the Beardmore-Halford-Pullinger engine and 
this contact with Frank Halford led to hi 
g Halford in his work as a consultant 
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Pilot Plant for Steel 


Research 


1 large self-contained building for pilot plant studies has 
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This book ts distinguished from previous 
publications in that the exposition begins 
with a discussion of travelling waves on loss- 
free lines, to which two chapters are devoted. 
The more advanced probiem of transients 
on lines having other than linear phase-shift 
properties is not considered. The following 
six chapters deal with the steady state soiu- 
tions. The main topics are: sinusoidal 
waves on uniform lines ; standing waves ; 
transmission efficiency ; impedance match- 
ing ; lines as resonators ; equivalent lumped 
parameter circuits ; and measurements and 
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a concrete 
steelwork designer designing the steel section 
and do not even hint at the alternative 
approach of designing the composite section 
as a normal concrete Tee beam. This restric- 
tion of outlook continues throughout the 
book: only I-sections are considered albeit 
they may have cover plates on the lower 
flanges. The diagrams are very clear show- 
ing the change in position of the neutral axis 
when composite action occurs, but the lack 
of corresponding stress diagrams does not 
bring home to the reader the low uneco- 
nomical stress at which the upper flange of 
the steel section works. 

Some of the types of shear connector 
required between steel section and the 
concrete slab are described briefly, and the 
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Les Ferroelectriques. By H. Sacuse. Trans- 
lated from the German by A. Bonnet, 
Paris : Dunod-Editeur, 92, rue Bonaparte, 
Paris (6°). Price 2650 francs. 

THE existence of substances called “ ferro- 

electrics,’ because of the analogy between 

their electric properties and the magnetic 
phenomena of ferromagnetism, has been 
known for about thirty years (Seignette 
salt). Some of the most important ferro- 
electric substances, the titanaies, have been 
known for only a decade. Dr. Sachse’s 
monograph, now available in French trans- 
lation, covers the international scientific 
and patent literature (some 300 items) in 
this field which is of interest specially to solid 

State physics, but also to electrical and 

electronic engineering. Applications have 

been found in electric telemetering devices, 


in cases where miniature components of 


great robustness and indefinite life are 
required. The book surveys the scientific 
and technical background of an important 
physical development. 


Radio Engineering Formule and Calculations. 
By W. E. PANNETT. George Newnes, Ltd., 
Tower House, Southampton Street, 
London, W.C.2. Price 17s. 6d. 

AFTER a revisional introduction directed to 
the practising engineer whose facility in 
mathematics has declined since his student 
days (a thoughtful gesture which will be 
appreciated by many), the author presents 
and works numerous examples selected 
from everyday practice in the design and 
operation of radio installations. Diagrams 
are used liberally because of their value in 
presenting information in the manner 
best suited to giving a comprehensive grasp 
of a problem. Examples are divided under 
twenty-nine headings, and include work on 
transistors, television principles, radar and 
great-circle routes. Introductory technical 
notes and data precede each section, the 
information being carefully selected so as not 
to encumber the book with much that may 
be expected to be generally familiar. Less 
well-known subjects, on the other hand, are 
treated at greater length, and the transistor 
section comprises useful notes on_ the 
characteristics of semi-conductors, the basic 
circuits, and associated formule 


Theorie und Berechnung von 
Blechen. By C. F. KOLLBRUNNER and 
M. MEISTER. Berlin G6ttingen/ Heidel- 
berg: Springer-Verlag, Berlin-Wilmersdorf, 
Heidelberger Platz 3. Price DM.42. 

THE traditional use of plate construction 
in naval architecture and aeronautical design 
is becoming increasingly popular in structural 
engineering also, and a large literature has 
come into being dealing with the failure of 
plate elements due to buckling. The present 
work seeks to present this body of knowledge 
as seen from the standpoint of the practical 
engineer, so as to enable him to solve simple 
as well as more complicated design problems. 
After considering the historical development 
of the problem of buckling, the authors deal 
with the differential equations involved, 
their integration where feasible, the solution 
by energy methods, numerical solution by 
differences, and the statical method (Stiissi, 
Dubas). Elastic and plastic buckling failure 
are discussed at length, and stiffened and 
deformed plates more briefly. A short 
survey is presented of the supercritical case, 
although this is of lesser importance in 
structural work, as supercritical configura- 
tions are not normally permitted. Curved 
members (shells) are not dealt with as they 
fall outside the scope of the book. A very 
full bibliography has been added 


Ausbeulen. 
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Books of Reference 


Surface Water Year Book of Great Britain, 
1956-57. H.M. Stationery Office. Price 15s 
A further increase in the number of stations 
measuring the flow of rivers is reported in the 
latest number of the Surface Water Year Book 
of Great Britain, just published. This 1956—57 
edition includes the records of 147 reporting 
stations, compared with 128 in the previous 
volume. But an inspection of the present volume 
is sufficient almost at a glance to reveal how 
unsatisfactorily uneven is the collection of data 
at present. There are many river basins without 
a Single gauging point and plenty more with no 
more than one or two. Even in the River Thames 
catchment, which is relatively well gauged, we 
note that there are no figures for the flow of such 
a considerable tributary as the Kennet, not to 
mention those of smaller rivers such as the 
Evenlode, &c. 

Soon, however, there should be many more 
such records. The Minister of Housing and 
Local Government has approved outline schemes 
in all River Board areas for the first-stage pro- 
gramme of primary flow-measurement stations, 
comprising some 400 stations in all, and has 
asked River Boards to complete this network 
within the next two years. 

The systematic collection and assessment of 
information on river flows is, of course, an 
essential basis of both central and local planning 
for water supply and river regulation. The 
Year Book is the only publication of its kind 
giving details of the run-off and related rainfall 
in the principal river basins and reservoired areas 


Year Book of the Heating and Ventilating 
Industry. Technitrade Journals, Ltd., 8, South- 
ampton Row, London, W.C.1. Price 10s. 6d 
As in previous years the twelfth issue of this book 
opens with a number of short articles of current 
interest varying from after sales service to a 
bibliography of literature relating to heating and 
ventilating, and conditions of trading to appren- 
tice wages and agreements. A comprehensive 
buyers’ guide is supplemented by a useful trade 
names index and lists of manufacturers’ addresses 
All connected with the manufacture and instal- 
lation of heating and ventilating equipment will 
find this a useful work of reference. 


Books Received 


Nuclear Reactor Shielding By J. R. Harrison 
Temple Press, Ltd., Bowling Green Lane, London 


E.C.1. Price 10s. 6d 
The Technical Writer By J. W. Godfrey and 
G. Parr. Chapman and Hall, Ltd., 37, Essex Street, 


London, W.C.2. Price 45s. 


The Birth of the Steam Boat. By H. Philip Spratt 


Charles Griffin and Co., Ltd., 42, Drury Lane 
London, W.C.2. Price 28s 
Steam Cycles for Nuclear Power Plant. By W. R 


Wootton. Temple Press, Ltd., Bowling Green Lane 
London, E.C.1. Price 10s. 6d 

Flow Measurement and Control 
Heywood and Co., Ltd., Ingersoll 
Kingsway, London, W.C.2. Price 55s 

Sewage Works Design. By T. C. H. Bateson 
Sir Isaac Pitman and Sons, Ltd., Pitman House, 
Parker Street, London, W.C.2. Price 27s. 6d. 

Elements of Engineering Statics. By H 
wicz Oxford University Press, Amen 
Warwick Square, London, E.C.4. Price 28s. 

An Outline of Photogrammetry. By K. Schwidefsky 
Sir Isaac Pitman and Sons, Ltd., Pitman House, 
Parker Street, Kingsway, London, W.C.2. Price 60s. 

University Mathematics. Second Edition By 
Joseph Blakey, Blackie and Son, Ltd., 16-18, William 
IV Street, Charing Cross, London, W.C.2. Price 
35s. 

How to 
John D. Constance. 
pany, 95, Farringdon Street, London, E.C.4 
43s 

Solid Propellant and Exothermic 
By James Taylor. George Newnes, 
House, Southampton Street, Strand, W.C 
25s 

The Industrial Cooling Tower. By K. K. McKelvey 
and M. Brooke. D. Van Nostrand Company, Ltd., 
358, Kensington High Street, London, W.14. Price 
90s. 


By W. F. Coxon 
House, 9 


Deresie- 
House, 


Become a Professional Engineer By 
McGraw-Hill Publishing Com- 


Price 


Compositions 
Ltd., Tower 


2. Price 
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Obituary 


J. L. P. BRODIE 


WE regret to record the death of Mr. 
J. L. P. Brodie, F.R.Ae.S., on Monday last. 

John Longmuir Penman Brodie was born 
at Dumfries in 1899. He was apprenticed to 
Arrol-Johnston, Ltd., one of the very few 
Scottish automobile manufacturers. During 
the 1914-18 war he worked on the design of 
the Beardmore-Halford-Pullinger engine and 
this contact with Frank Halford led to his 
joining Halford in his work as a consultant 
designer. Halford and Brodie together 
developed further the ** Puma” and the air- 
cooled V-8 Renault, designed the ** Gipsy ” 
engine for manufacture by de Havilland, and 
originated the air-cooled Napier “ Rapier” 
and “ Dagger” that led Halford finally to 
the —_ horizontally - opposed sleeve-valve 
“ Sabre.” Meanwhile Brodie had, in 1940, 
taken over the administration of the de 
Havilland department reconditioning Rolls- 
Royce ** Merlin” engines, and subsequently 
assumed the engineering management of 
the de Havilland engine and _ propeller 
divisions. This led to work on both centri- 
fugal and axial turbo-jets, on hydrogen- 
peroxide rockets, and finally on the licence- 
built General Electric T-58 of extreme 
specific output. At his death he was a directo1 
of the de Havilland Engine Company, Ltd 


J.T. MACGREGOR-MORRIS, D.Sc.(Eng.), 
M.1.E.E 


[1 is with regret that we have to record the 
death, on March 18, of Professor J. T. 
MacGregor-Morris, Emeritus Professor of 
Electrical Engineering, University of London 

He was born in London in 1872, and he 
gained his scientific education at University 
College. There he had the good fortune to 
work under Sir Ambrose Fleming, whose 
example was a perpetual source of inspiration 

In 1898, at a time when there were few 
educational facilities for technical education 
in East London, he joined the People’s 
Palace Technical Schools to set up classes in 
electrical engineering. For forty years he 
served this institution, helping it to grow in 
size and status, eventually to become a 
college of the University of London, known 
first as East London College and later as 
Queen Mary College. Perhaps his culminat- 
ing achievement there was the opening of the 
high-voltage laboratory in 1936 to provide 
full-scale facilities for the teaching of, and 
research into, high-voltage phenomena asso- 
ciated with electrical power transmission 

During the 1914-18 war he took a 
prominent share in the development of the 
directional hydrophone for the detection of 
enemy submarines, beginning, character- 
istically, with only the most rudimentary 
apparatus to test the products of his vivid 
imagination and boundless energy. With 
A. F. Sykes he set out, using two headphones 
and a buzzer, to study the transmission of 
sound waves, first in a bucket of water, then 
in a bath, next in a reservoir and finally, with 
Admiralty collaboration, at sea. 

His inquiring mind and his intuitive 
analytical skill were perhaps at their best 
when these gifts were applied to the guidance 
of research. His particular interests included 
photometry, ferro-magnetism, cathode-ray 
tubes and contact potential phenomena. 
He was chairman of the Meter and Instrument 
Section of the Institution of Electrical Engi- 
neers in 1934, and president of the Illumi 


nating Engineering Society in 1940. He was 
a Fellow of University College, and of 


Queen Mary College, London. 
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Pilot Plant for Steel Sy 
Research 


{ large self-contained building for pilot plant studies has 


heen completed recently at 


Rotherham, of The United Steel Companies, Ltd. 
building, illustrated herewith, is 135ft long and 47ft wide ; an 
under-floor walking tunnel contains gas, water, oil and 


steam pipes which can be tapped to service four major pilot 


rigs 


for fuel and furnace research 


HE Swinden research laboratories at 

Rotherham were built in 1952 and were 
described in THE ENGINEER of August 1, 
1952. At that time, there were four main 
blocks, one of which was divided into a 
machine shop and development bay, where 
tests could be made on relatively large-scale 
equipment. More recently, however, almost 
all the space in this bay has been taken up by 
permanent equipment, including three induc- 
tion melting furnaces, a vacuum melting 
furnace, a rolling mill and a number of 
furnaces used for special tests on refractories 
lo provide space for pilot plant work on a 
substantial scale, therefore, The United Steel 
Companies, Ltd., decided to build a fifth 
block which has now come into use. 

A great deal of research work has already 
been done at the Swinden laboratories on 
the aerodynamic aspects of furnace design. 

Fairly detailed information is now avail- 
able on flow pattern and mixing in many 
kinds of furnace, but research at operating 
temperature has, for the most part, been 
limited to work on full-scale open-hearth 
and reheating furnaces, or co-operative tests 
in the International Flame Research tunnel 
at Ijmuiden, in Holland. Most of the urgent 
questions demand the precise measurement 
of heat transfer which, if made on actual 
furnaces, would involve a vast expenditure 
both of time and money. By making possible 
the testing of one-fifth scale furnaces at full 
operating temperatures, the new laboratory 
should not only enable such information to 
be obtained at a fraction of the cost, but 
with a far closer control of such variables as 
fuel rate, air supply and thermal loading. 

The laboratory provides four * stations ~ 
for major pilot rigs and additional areas for 
other work. Service pipes for gas, water, oil 
and steam are installed in an under-floor 


walkway tunnel running along one side of 


the building, and floor trenches across the 
bay permit distribution to individual rigs 
without obstruction Electric power is 
available from a continuous busbar trunking 
system running along the sidewall, with tap- 
off points at 2ft intervals. Other services, 
such as hot air, compressed air and circulating 
water, are located on the opposite wall, with 
tappings at convenient points. Opposite 
each of the “ stations” is an opening in the 
wall, covered with sliding doors, and leading 
into a courtyard enclosed by a 10ft high wall 
which is lined on the inside with hollow con- 
crete blocks. This is designed to minimise 
noise from the combustion rig exhausts, which 
will normally pass through the door openings. 
On dismantling a rig, the station can be 
readily cleared of all temporary piping. 


the Swinden Laboratories, 


At present, the new building is being used primarily 
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The new 


BULLDING AND EQUIPMENT 

_ The laboratory building is of steel portal 
lrame construction, and comprises a main 
bay serviced by a 2-ton crane, a ground floor 
laboratory, three first floor offices, an entrance 
with toilet facilities, a basement for the 
central heating boilei, an air compressor 
basement and an open yard. The principal 
dimensions are: main bay, length 135ft, 
width 47ft, and height 26ft ; main floor area, 
6300 square feet ; ground floor laboratory 
area, 600 square feet ; and amenities and 
office area, 1000 square feet. 

Fuel oil is stored in three external tanks, 
each suflicient for a day’s operation at the 
maximum anticipated load of 100 gallons an 
hour. The oil is pumped to the rigs through 
pipelines in the under-floor duct system, final 
temperature control being by individual 
electric line heaters. Town’s gas is also 
available. though in more limited supply. 
fo enable actual furnace conditions to be 
simulated more closely, hot air is provided at 
a temperature of up to 700 deg. Cent. from 
an oil-fired air heater. The oil can be 
atomised by means of compressed air or 
steam, the former being supplied from three 
compressors, which are installed in a base- 
ment chamber to reduce noise. Each of these 


supplies air to its own receiver at 150 lb per 
square inch and at a maximum rate of 84 











[he receivers 


cubic feet of free air per minute 
can also be coupled together and one, two 
or three compressors used as required 

Steam is supplied from a fully automatx 
oil-fired boiler of 1250 1b per hour capacity 


at 250 1b per square inch pressure. This ts 
fitted with a superheater, capable of giving 
steam at up to 200 deg. Fah. superheat, 
which can be by-passed if saturated steam is 
required. Circulating water for cooling 
purposes is available at a rate of up to 6000 
gallons an hour, a closed circuit system with 
an air blast water cooler being installed 


COMBUSTION RIGS 

Three rigs have already been installed in 
the laboratory, namely, a flame tunnel, a 
model open-hearth furnace and a continuous 
pusher reheating furnace. The flame tunnel 
is a cylindrical brick-lined structure, 47ft long, 
with a 20ft test section of 6ft internal dia- 
meter. It is fully instrumented and ts to be 
used primarily for flame evaluation, to 
answer such questions as the effect on heat 
transfer of changing from steam atomisation 
of oil to air atomisation, and whether flame 
properties are influenced by atomisation at 
the base or the tip of the burner. An accom- 
panying illustration shows the flame tunnel 
and, on the right, the model open-hearth 
furnace. The latter is a one-fifth scale model 





47ft long flame tunnel in operation, with open hearth furnace model on right 
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Interior of pilot plant block with one-fifth scale model of continuous pusher reheating furnace in foreground 


of a 100-ton cold charged furnace ; it is to 
be used to test the effect of such variables as 
vertical burner angle. The furnace has a 
calorimeter hearth and should enable the 
contributions to heat transfer by radiation 
and convection to be separated. 

The continuous pusher reheating furnace 
is shown in the foreground of the interior view 
of the pilot plant block, which is reproduced 
herewith. It is a one-tifth scale model of the 
kind of furnace used in the bar mills. The 
furnace is fed automatically with 2in square 
billets which, after quenching, return to the 
incoming end in order to maintain a con- 
tinuous load. This furnace is to be used for 
the present to evaluate the effect of certain 


principal variables such as, for example, 
roof height and shape on heat transfer. 

We understand that these initial rigs, 
although substantial, are not considered 
permanent ; in due course they will give 
place to others such as those required for 
the study of heat transfer in regenerator 
systems. A major question, we are informed, 
which it is hoped can be answered by the use 
of unconventional designs, is the desirability 
or otherwise of recirculation in open-hearth 
furnaces. Furthermore, the activities of the 
new laboratory block are not to be restricted 
to combustion studies. The first tests made 
there, in fact, concerned the development 
of certain specialised engineering equipment. 


Electrical Engineers’ Exhibition 


No. Ill 


The exhibition closed on March 2 


( Concluded from page 462, March 20) 


This year there were fort) additional exhibitors 


and extra accommodation for stands was provided on the first floor of the hall 


Nearly 1,000,000 invitations were issued and it is expected the number of overseas 


countries whose representatives attended will exceed the previous figure of fifty-one 


{ further selection of exhibits is reviewed below. 


CROMPTON PARKINSON, LTD. 

RANGE of panel-mounting miniature 
d.c. moving-coil ammeters and volt 
meters with 240 deg. circular scales, and 2in 
or 24in dials, was shown by Crompton Park- 
inson, Ltd , Crompton House, Aldwych, Lon- 
don, W.C.1. Scale lengths are 34in and 44in, 
or twice the scale length of 90-100 deg. 
short-scaie instruments of similar dial dia- 
meter. These instruments are available 

fitted with rectifiers for a.c. measurements. 
The magnet system consists of an annular 
anisotropic magnet fitted with a soft iron 
pole shoe and secured to the soft iron base- 
plate, to which is also fitted the yoke carrying 
core. The magnet system 1s 
magnetised axially and provides an axial 
field in the gap between the upper face of 
the pole shoe and the lower face of the core. 
| is wound on a rectangular 


The moving coll 
aluminium former secured to the aluminium 
One of the 


alloy staff by suitable brackets 
longer sides of the coil works in the magnetic 
gap and eddy current damping is effected by 
of the aluminium former in 


an annular 


the movement 
the magnetic field in the gap. 


The staff is tipped with hardened and 
polished steel pivots and carries the pointer, 
balance arm and beryllium copper control 
springs. The pivots work in shock-absorbing 
spring-mounted synthetic sapphire jewels 
carried on brackets fitted to the magnet 
system. Accurate and permanent balancing 
is effected by the adjustment of nuts on the 
threaded balance arm. 

The instruments are available in moulded 
plastic or sealed metal cases. In the latter, 
each instrument is evacuated and then filled 
with dry nitrogen before sealing. The 
meters can also be supplied, with separate 
sheet steel control boxes, as speed indicators 
for use with Crompton Parkinson a.c. 
tachogenerators, and as bridge network 
frequency indicators. 

A further new exhibit by the company was 
a prototype of the latest addition to the 
range of ** Series 5°’ C.P. motors. These new 
machines have sleeve bearings and are 
characterised by their silence and freedom 
from vibration when running. They are of a 
radially-ventilated design in which cool air 
is drawn in through the lower portions of 
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both end shields, directed over the bearings 
and then passed radially outwards over the 
end turns, core and shell, before being 
expelled through openings in the motor base 
and sides. The stators are of cast iron con- 
struction and the stator windings are insu- 
lated by synthetic enamel-covered wire. 

Developments in lighting fittings repre- 
sented on the stand included a totally- 
enclosed, vapour-proof, hose-proof, fluores- 
cent fitting designed for situations where 
corrosive vapours are present, cold-rooms 
and food preparation areas 


DORMAN AND SMITH, LTD. 


+ 


The cubicle illustrated in Fig. 17 is built 
by the ** Cubicon * method, a new develop- 
ment of Dorman and Smith, Ltd., Atherton 
Works, Preston, Lancs. This system enables 
a contractor to design an elaborate cubicle 
in a few minutes with the aid of scale cut-outs, 
which are miniatures of all the standard 
* Cubicon ” front plates on a scale of I4in 
to the foot. Blank plates of the size of 
switchgear which may be required for future 
extensions can be inserted where necessary. 
he basis of construction is a unit framework 








Fig. 17—Cubicle switchboard erected by a simplified 

system enabling boards to be planned by the use of 

scale cut-outs and built with hand tools—Dorman and 
Smith 


of constant dimensions having switches and 
similar items mounted on standard slotted 
plates. Blank plates can be cut for meters 
and other gear for which a slotted mounting 
plate is not available. The plates are dished 
for extra strength and to improve the 
appearance, and form the front panels of 
the cubicle. The boards accommodate 
Dorman type “* TS” switches as used for 
metalclad switchboards. Standard assemblies 
are allocated single catalogue numbers, 
covering all components, fasteners, screws, 
nuts, &c., to simplify ordering. 


BRUSH ELECTRICAL ENGINEERING COMPANY, 
LTb. 


[he dry type flameproof mining transfor- 
mer for underground use (Fig. 18) which, 
as reported last week, received the first 
award in the industrial section of the exhibi- 
tion, was shown by the Brush Electrical 
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Engineering Company, Ltd., Loughborough. 
As exhibited, this was a 300kKVA unit with a 
ratio of 3300/565V for three-phase supplies 
at 50 c/s. The transformer has been designed 
to comply with B.S. No. 229.1957 and has 
been tested and certified by the Safety in 
Mines Research Establishment in Buxton, 


Derbyshire, as flameproof in a Group | 
Group | 


atmosphere. refers to methane 
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FULLER ELECTRIC, LTD. 

A new 33kV, 200A, high-speed resistor 
tap-changer for transformers up to L|OMVA 
was shown by Fuller Electric, Ltd., Ful- 
bourne Road, London, E.17. This unit 
(Fig. 19) incorporates an integral direct drive 
and is self-contained, being arranged to bolt 
directly to a mating port flange on the trans- 
former. The barrier terminal board is 





Fig. 18—Dry type flameproof mining transformer, showing handhold cover for access to tappings—Brush 


(fire damp) and covers coal mining require- 
ments. In addition, it is built to operate at 
high internal temperatures without recourse 
to oil as a cooling and insulating medium by 
employing Class ** C ” insulation conforming 
to the requirements of B.S. No. 2757/1956. 
Maximum case temperature is stated to be 
below that of a conventional oil-filled trans- 
former, and a further drop in temperature 
across the cooling fins acts as a safeguard 
against burning through accidental contact. 

Buxton approval enables the transformer 
to be located anywhere in the mine, with the 
approval of the Mines Inspectorate, and it 
can therefore be positioned close to the load 
centre, so that reduced voltage drop through 
connecting cables helps the starting and 
operation of coal-cutting motors. 

The core, which is of interleaved construc- 
tion, is built up of insulated cold reduced 
grain oriented steel laminations. Rectangular 
conductors of high conductivity soft drawn 
electrolytic copper wrapped in electrofine 
asbestos are used for the higher and lower 
voltage coils. Two tappings in addition to 
the normal voltage ratio are provided. These 
are situated at the electrical centre of the 
winding and are taken up via copper leads 
encased in glass sleeves impregnated with 
silicone resins to a link board accessible 
through a bolted handhold cover on the 
side of the tank. 

The cylindrical transformer casing is made 
from structural steel plate with continuously 
welded internal and external cooling fins and 
substantial flanges on each end to form a 
rigid structure of adequate mechanical 
strength. Covers with h.v. and I.v. terminal 
arrangements and transport wheels are 
bolted on either end of this casing. The 
four flanged 12in diameter cast iron wheels 
are arranged to suit any track gauge between 
18in and 36in. Free vertical movement of 
approximately 2in is obtainable on each 
wheel so that any slight unevenness in the 
track can be negotiated without derailment. 
Adjustments are provided for swivelling so 
that curves of a radius as low as 13ft can be 
taken without difficulty. 


arranged for mounting on the transformer 
port flange so that the tap changer may at any 
time be easily removed. 

Tapping selection and all making and 
breaking transfer is carried out on a quick- 
acting rotary switch. No separate diverter 
switches are necessary. The switch is 
designed for linear tapping arrangement 
and a maximum of seventeen positions. Each 
phase has a single rotary arm with centre 
sliding contact take-off connection and 
carries two separately insulated, spring- 
loaded snap action contacts which are elec- 
trically connected by a non-inductive resist- 





Fig. 19—Resistor transition tap-changer with control compartment open 
the integral direct drive, with declutching device for hand 


to show 
operation—Fuller Electric 
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ance unit carried by the contact arm. One 
contact is connected directly to the centre 
boss take-off point termed ‘the running 
contact,” the second contact being “ the 
resistor contact.” 

In the working position the running contact 
is in the centre of the face of the fixed contact 
corresponding to the tapping in use. During 
the process of a tap change the resistor 
moving contact, which is between selector 
contacts in the running position, first makes 
contact with the fixed contact corresponding 
to the next tapping. The two tappings are 
thus bridged by the two moving contacts and 
there will be tapping voltage applied across 
the bridging resistor. The running contact 
leaves the original tapping fixed contact, 
resistor circulating current is interrupted and 
current flow is transferred to pass through 
the resistor to the next tapping. The running 
moving contact then makes on the next 
tapping fixed contact and the tap change !s 
completed by the resistor contact moving 
in to the rest position between fixed contacts 
This sequence is reversed when operating 
in the opposite direction. 

The design of the tapping switch is such 
that the arcing period is restricted to a 
maximum of one half cycle and extinction 
of the arc will definitely take place at the first 
current zero. 

Operation of the centre insulating rod 
carrying the moving contact arms is obtained 
by means of a stored energy spring device. 
This actuating mechanism ts external to the 
oil-filled switch tank, but is mounted in a 
compartment of the main housing, the rotary 
drive passing through a frictionless positive 
oiltight gland. 

The angular movement of the tap changer 
shaft is controlled by a Geneva type wheel 
with a locking cam and is positively locked 
against the periphery of the Geneva operating 
cam and arm except during the actual time of 
tap change operation. The Geneva operator 
is freely mounted on its shaft, rotation being 
imparted to it by means of tension springs 
enclosed radially between the operator boss 
and the periphery of a concentric geared 
wheel. 

The driving motor 


rotates the — spring- 
carrying gearwheel 
through reduction 
gearing and thus 
rotates the Geneva 
operator. When the 


operator enters a slot 
in the Geneva wheel 
the locking cam is 
disengaged but rota- 
tion is prevented by a 
pawl engaging in an- 
other slot of the 
Geneva wheel. The 
spring-carrying gear- 
wheel continues to 
rotate, thus charging 
the springs. When 
sufficient energy has 
been stored, a cam 
fixed to the gearwheel 
lifts the pawl restrain- 
ing the Geneva wheel 
and the spring energy 
is released to move 
the Geneva one posi- 
tion, the Geneva cam 
locking coming into 
operation accurately 
and positively to con- 
trol the angular move- 
ment. A detachable 
handle for hand oper- 
ation is_ provided, 








504 


inseruon of which disconnects the motor 


drive shaft and isolates the electrical control 
supply 


EVERSHED AND VIGNOLES, LTD 
The * Megger” line-earth loop tester 
shown by Evershed and Vignoles, Ltd., 


Chiswick, London, W.4, is designed to carry 
out loop tests called for in 1.E.E. Regulations 
for the Electrical Equipment of Buildings 
(thirteenth edition with 1958 amendments), 
Regulations Nos. 406 and 507. The mode 
of operation of this new instrument (Fig. 20) 





Line-earth loop tester for testing without 


Fig. 20 
E-vershed 


including the neutral conductor in circuit 
and Vignoles 


differs basically from that previously used 
as it does not include the 
neutral conductor in its test circult—a 
feature of consequence in that it has been 
shown that where a neutral ts shared by other 
consumers, a voltage drop may occur during 
tests which could lead to significant errors 
in the final measurement [he tester is 
contained in a portable teak case and is 
adjustable for various mains voltages 

In operating the tester, a short-duration 
current of approximately 20A, produced by 
the full mains voltage, is passed through the 
formed by the phase conductor, the 
conductor, and the earth 
return path, i.c. the fault path. The circuit 
employed, in effect, connects a 10-ohm 
resistor between the line and earth terminals 
for a period of 5 cycles (0-1 sec). Since the 
10-ohm resistor 1s in series with the fault loop, 
developed across it, which 1s 
measured by a instrument, will be 
dependent on the fault loop. The instrument 
has therefore been calibrated to read the full 


for this purpose, 


circultl 


earth continuity 


voltage 


the 


DaIistic 


loop resistance, and, in addition, the scale 
markings also indicate the related fuse 
ratings 

Also shown on the stand was the 
‘**Megger ” dielectric testing set, series | 


(Fig. 21}, which has been introduced to meet 
the requirements for time-resistance insulation 
tests. In these tests, a specified voltage 
applied to the insulation is held constant for 
a prescribed period up to three minutes and 
the resistance is measured at the end of this 
period 

The new test set is basically a two-range 
instrument. The range switch, however, 
embodies an additional position which 
brings into operation a discharge facility to 
ensure protection of personnel after com- 
pletion of the test A mains-driven timing 
dial is arranged to begin timing when the set 
is first switched on. It is thus possible to 
electrify the insulation 
known period, a feature which becomes par- 
ticularly important where devices with appre- 
ciable capacitance have to be tested, such as 
lengthy cables or large machines. By placing 


under test for a 
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Fig. 21—Dielectric testing set with timing device. The 
timing and indicating dials are in proximity, allowing 
simultaneous observation—Evershed and Vignoles 


the timing dial close to the insulation scale, 
it is possible to observe insulation or charging 
readings whilst timing. The timing dial is 
scaled 0-3 minutes and a manually-operated 
setting pointer is provided. 

When the range switch is moved to its 
additional ‘‘discharge’’ position before 
switching off the instrument, the discharge 
of the circuit under test is effected. 

A pipe type ** Dionic ~* conductivity cell, 
designed primarily for industrial applica- 
tions, such as the maintenance of the strength 
of cleaning solutions for bottle washing 
plants, or for monitoring the treated water 
from ion exchange plants, was also exhi- 
bited This cell permits the continuous 
testing of water without the need for with- 
drawing a sample. With the aid of a lin 
B.S.P. connection, it may be permanently 
attached to any pipeline or vessel. The cell 
may be removed for cleaning or examination 
without requiring the plant to be shut down. 
A thermistor is incorporated to effect auto- 
matic correction for temperature. 


THE ELECTRIC CONSTRUCTION COMPANY, LTD 


A new item shown by the Electric Con- 
struction Company, Ltd., Bushbury Engineer- 
ing Works, Wolverhampton, was a regulated 
power supply for telecommunication equip- 
ment. The regulator can be manufactured 
in a large range of voltages and currents, but 
the one shown was rated at 24V, IOA, at 
35 deg. Cent. ambient. It has a regulation 
of better than +-1 per cent for input variations 
upto +25 percent. The ripple is 0-5 millivoit 
at 800 c/s. A transient change in load pro- 
duces a variation in output which is restored 
within 10 microseconds. The equipment will 
operate in higher ambient temperatures with 
a reduced output 

An electronic control panel for use with a 
Ward-Leonard generator supplying a motor 
driving the hoist of a passenger lift or any 
other system requiring similar control charac- 
teristics was also exhibited. The unit dictates 
the rates of acceleration and retardation as 
well as the values of final speed and levelling 
speed for the lift car. Final speed regulation 
is +1 per cent and the degree of departure 
from the set acceleration or retardation rate 
is better than +2 per cent. Acceleration or 
retardation time is variable between 0-5 sec 
and 8 sec. The panel exhibited was capable 
of controlling plant up to 60 h.p 


STONE-CHANCE, LTD. 


The central feature on the stand of Stone- 
Chance, Ltd., 28, St. James’s Square, London, 
S.W.1, was the new optic and light equipment 
constructed for the Eddystone Lighthouse to 
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the order of Trinity House, by whose courtesy 
it was shown. Later this year the apparatus 
(Fig. 22) will replace the optic and rotating 
mechanism built and installed in 1882, to the 
design by the same firm, in this lighthouse 
Che old lens, 12ft high by 6ft diameter and 
one of the largest operating on the shores ot 
this country, is illuminated by petroleum 
vapour burner to transmit a double flash of 


some 6,000,000 candlepower every thirty 
seconds. Falling weights provide the rotating 
power. The new optic, only 3ft by 3ft, is a 


fourth order, 250mm focus optic exhibiting 
a double flash every ten seconds and has four 
panels. The optic is rotated at 3 r.p.m. by a 
30 Ib per inch torque motor reduction gear 
through a friction drive and the supply 
required is SOV d.c. A standby motor drive 
is provided which automatically takes over 
should the first motor fail, and the optic can 
be rotated by hand during a no-mains 
emergency. 

The light source now employed is an 
electric filament lamp which is about 100 
times brighter than the old Douglass burner 
It is a 1250W, bunch filament, pre-focus lamp 
with a filament brightness of 575 candelas 





Fig. 22—New optical system for Eddystone Light- 
house, showing service and standby lamps on rotatable 
platform—Stone-Chance 


per square centimetre. The lamp is mounted 
on a Stone-Chance LCI5 lamp changer, and 
both the main and standby lamps operate at 
100V. In the event of the main lamp failing, 
the standby lamp is brought into the focal 
position within one and a half seconds by the 
action of a mercury switch. The stationary 
candlepower thus produced is 1,000,000 
candelas and the apparent vandlepower, 
allowing for lantern glazing and speed of 
rotation, 1s 570,000 candelas. The duration 
of flash is 0-31 sec. The power range, there- 
fore, in good visibility will be approximately 
17 miles, assuming weather conditions of 
0-65 transmission, but the “loom” will be 
visible beyond the horizon. 

Lenses in the new optic are similar to those 
in its predecessor, but have been ground and 
polished to much finer limits. Each prism 
is set so that the light rays are focused on the 
horizon. 
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Universal Boring and 
Milling Machine with 
Electronic Controls 


1 large universal boring, milling, drilling, tapping and 
BT: 


automatic co-ordinate setting equipment has been built by 


screwculling machine equipped with 


H. W. Kearns and Co., Ltd. 


and takes work up to 5 tons in weight. 


been incorporated to eliminate slip-stick in the motions and, 


with a new lubricating system, ensure effectiveness of the 


precision setting equipment 


on the right shows the tables and one of the servo drives 


HERE was recently completed at the 

works of H. W. Kearns and Co., Ltd., 
Broadheath, Manchester, the largest uni- 
versal surfacing, boring, milling, drilling, 
tapping and screwcutting machine in which 
the firm has incorporated electronic automatic 
co-ordinate setting equipment. This “No. 3” 
model machine has a 4in diameter spindle and 
is to be installed in the turbine factory of the 
British Thomson-Houston Company, Ltd., 
at Rugby. It is fitted with a similar B.T.H. 
co-ordinate setting equipment to that fitted 
in a previous, smaller, Kearns machine 


which was described in detail in our issue of 


April 6, 1956. This installation, however, in 
addition to automatic two-dimensional set- 
ting for the longitudinal and transverse table 
motions, is also arranged for automatic depth 
control to similar precise tolerances. 

With the setting system fitted on the 
machine, servo-mechanisms operate the ver- 
tical traverse of the spindle slide, and the 
transverse and longitudinal traverses of the 
compound tables. The panel of the main 
control desk has three rows of six graduated 
dials, one row for each of the three ordinates, 





This machine weighs 33 tons 


Special means have 


The rear view of the machine 
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electronic 


and with these dials there can be set up 
any required slide displacement in tens of 
inches, inches and four decimals from any 
predetermined datum. The dials can be 
set individually by the operator of the 
machine, or they can be set automatically in 
groups by the use of punched cards, con- 
tained in a reading unit on the control desk 
and arranged for any required machine set- 
ting sequence. It will be appreciated that 
with a large machine this method of elec- 
tronic co-ordinate setting, in addition to 
making possible rapid and accurate slide 
setting, considerably reduces fatigue of the 
operator and allows him to concentrate on 
the actual machining operation. 

The new machine, which weighs some 
33 tons, can be seen in our illustration, and 
it incorporates a number of features designed 
to ensure that full advantage is taken of the 
speed and precision of the electronic setting 
system. Its spindle has thirty-two speeds 
from 3-2 to 700 r.p.m. and can be traversed 
over 2ft 6in at one, or 5ft at two settings. It 
is combined with a built-in facing chuck for 
machining work up to 3ft 6in diameter at 





Universal boring, milling, drilling, tapping and screwcutting machine fitted with a two-dimensional automatic 
co-ordinate setting system with depth control 
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speeds from 3-2 to 202 r.p.m. Two ranges 
of six feeds provided for the travelling 
spindle and facing slide are from 0-006in to 
0:062in per revolution or from 0-Sin to 
Sin per minute. The spindle head has a 
vertical traverse of 7ft on the column of the 
machine. 

The machine is of wide-bed construction 
and the saddle on which the table is carried 
has four large rollers through which the outer 
ends are fully supported. The length of 
longitudinal traverse is 5ft and the transverse 
travel is over 8ft. A 5ft square revolving table 
is mounted on the main 4ft by 9ft table. To 
ensure a free rolling movement when it has 
to be rotated with a heavy component, the 
rotating table is automatically raised by 
four jacks to transfer its weight on to a 
ring of matched balls, before it is turned. 

The main table assembly weighs several 
tons and is designed to accommodate work- 
pieces weighing up to 5 tons. Because of 
the heavy loads involved in moving such a 
large weight special means have been incor- 
porated in the design to avoid slip-stick 
characteristics in the table motions by sup- 
porting the tables through roliers in addition 
to the conventional - slides The large 
diameter rollers used for this purpose have 
“tyres *’ of synthetic rubber bonded to their 
Outer circumference and they are mounted 
through needle roller bearings on eccentric 
spindles. On assembly of the machine these 
spindles are so adjusted that the rollers just 
take the weight of the tables whilst leaving 
them in light frictional contact with thei 
slides. Thus when a workpiece is placed on 
the machine the rubber tyres of the rollers 
are compressed, and during table movements 
the only appreciable load imparted to the 
slides is the weight of a workpiece alone 

An improved method of slideway lubri- 
cation introduced for the longitudinal and 
transverse motions provides a supply of oil 
automatically when a table movement begins 
For this purpose grooves forming oil reser- 
voirs are machined at spaced intervals along 
the length of a slideway at right angles to the 
direction of travel. These grooves are 
connected by shallow channels, and as a table 
travels along it creates a series of oil 
** wedges *’ which are effectively carried along 
the slideway between the grooves to lubricate 
the sliding surfaces. 

A hydraulic clamping system is fitted for 
all motions and is automatically released 
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between adjustments of the spindle slide, 
boring stay bearing, and the longitudinal 
and transverse main table assemblies. In 
this system P.T.F.E. faced wedge clamping 
units grip on to steel strips attached to the 
main castings and the clamping pressure is 
applied in such a way as to ensure that the 
setting is completely unaffected 

In the course of a recent demonstration 
with the machine we were shown how 
effectively the means of eliminating slip-stick 
and lubricating the slideways ensures the 
accuracy made possible with the setting 
equipment. Using the electronic equipment 
the tables were repeatedly traversed and 
brought back to their original positions. A 
supplementary check was made possible by 
dial indicators fitted to the tables and in 
each case no discernible variation was 
shown on the 0-O0001in indicators. In these 
tests the combined weight of the workpiece 
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tons 


and compound tables was about 84 

As can be seen in our illustration, a pendant 
panel is mounted on the machine and it 
includes, in addition to a push button for 
operating the card reading unit, push 
buttons and rotary selector switches for the 
feeds, speeds, &c., of the various motions. 

It is of interest to note that this machine 
before being installed at the B.T.H. works ts 
to be taken to Canada where it will form part 
of the central office exhibit on the Board of 
Trade stand at the National Industrial Pro- 
duction Show to be held in Toronto in May 
next. During the period of the show the 
American Society of Mechanical Engineers is 
holding a technical convention at which 
Mr. C. A. Sparkes, the director of H. W 
Kearns and Co., Ltd., who is in charge of 
design and development, will present an 
address on “ Designing British Machine 
Tools for Export.” 


Locomotives for New Zealand 


> IGHTEEN 420 h.p. diesel-electric locomotives 

~being supplied to the New Zealand Govern- 
ment Railways by the British Thomson-Houston 
Company, Lid., as main contractor, are in course 
of delivery for shunting and light passenger work 
in the Auckland area. As seen in Fig. |, this isa 
centre-cab B,-B, design, and these  charac- 
teristics, together with the installation of two 
engine generator sets (one under each bonnet) 
recall the 1000 h.p. B.T.H. locomotives for the 
New South Wales Government Railways. In 
the new series, however, an additional operating 
characteristic has been provided by arranging 
for series-parallel connection of the motors to 
the output of one engine generator set when high 
tractive effort is required only at low speed, and 
the output of one diesel engine is therefore 
adequate. The change is made off-load by means 
of a switch in the cab equipment cubicle. Fig. 2 
shows the tractive effort/speed curves of the 
locomotive, both for the normal arrangement of 
each engine generator set supplying two traction 
motors in parallel, and for the alternative series- 
parallel connection to one set. 

The diesel engines are Rolls-Royce C6SFI 
units giving an output ol 
210 h.p. at 1800 r.p.m., as have been used 
in industrial shunting locomotives for which 
B.T.H. has supplied the power equipment. By 
adopting this medium-speed design, and dividing 
the installed power between two sets, it has been 
possible to limit the height of the bonnets so that 
a view over the top of them ts easily obtained 
from the driving positions, and maximum advan- 
tage is taken of the convenience of a central cab 
for shunting duties 


pressure-charged 


Each engine is connected by a laminated 
coupling to the armature of a single-bearing 
generator in which the B.T.H. * Pollock ** type 
of commutator has been used in order to with- 
stand high peripheral speeds. The generator 
frame is bolted solidly to the engine crankcase 
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Fig. 2—Locomotive performance characteristics, including operation on 


one engine generator set 





Fig. 1—40-ton, 


3ft 6in gauge locomotive for shunting and light passenger duties 
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and the whole set, which also comprises the 
radiator and a direct-coupled blower serving two 
traction motors, is carried on four resilient 
mountings. An auxiliary generator and com- 
pressor are belt-driven from each set. 

The two traction motors in each bogie are 
connected in parallel to the corresponding 
generator. For series-parallel running the two 
two-motor circuits are connected in series and 
supplied from one generator. One step of field- 
diversion is provided and is brought into opera- 
tion automatically by a relay when appropriate. 
The motors are nose-suspended, from the bogie 
centre cross bearers by means of links with 
Silentblocs, as in the 350 h.p. shunting and 800 
h.p. mixed traffic locomotives for British Railways 
equipped by B.T.H., and are carried on the axles 
by journal bearings. The drive is taken from the 
motor pinions through gear wheels with a 
measure of torsional resilience 

Control of the locomotive is effected by con- 
tinuous variation of engine speed, without 
separate adjustment of generator excitation at 
any stage. Movement of the power handle 
from “ off’’ immediately closes the motor con- 
tactors and begins to accelerate the engine from 
its idling speed. Early in its travel the lever can 
be felt to locate in a notch, and may be left 
there for low-speed movements, but this facility 
is provided for drivers’ convenience and is not an 
essential feature of the control system. The 
master and reverse key on the controller is inter- 
locked in the usual way with the power handle 
An instrument panel contains two main generator 
ammeters, a battery charge ammeter, speedo- 
meter and brake gauges, 
and four fault-warning 
lamps which glow norm- 
ally and brighten in the 
event of a fault develop- 
ing. 

The two driving posi- 
tions, in opposite corners 
of the cab, are identical 
except that one is pro- 
vided with the earth fault 
relay and reset switch, 
and the other has the two 
“engine start ’’ buttons 
“Stop”? buttons are 
fitted at both positions. 
The locomotive is equip- 
| ped with air brakes and 
| automatic brake controls 
| for train braking, both 
| systems being fed from 
Worthington - Simpson 
compressors. 

A single equipment 
cubicle in the cab con- 
tains the electrical main 
power and auxiliary con- 
tactors and relays, the 
air-operated reverser and 
the hand - operated 
parallel/series - parallel 
switch. 

Leading particulars of the locomotive are as 
follows :— 
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MAXIMUM 
SERVICE 
SPEED 






Bogie wheelbase 

Bogie pivot pitch 

Length over headstocks 

Length over centre couplers 

Weight in working order 

Maximum axle load 

Starting tractive effort 

Wheel diameter 

Maximum service speed 

Fuel tank capacity 250 gallons 

The Clayton Equipment Company, Ltd., 

supplied the mechanical parts and assembled the 
complete locomotives. Two flat friction disc 
centre pivots form the connection between the 
underframe and the bogies, which have swing 
bolsters, each with four laminated springs. The 
cast steel Henricot bogie frame is carried on 
coil primary springs through which the weight 
is transferred to the S.K.F. axleboxes. 


16ft 2in 
3Sft 

38ft 3in 
40-5 tons 
10-125 tons 
2? S00 Ib 
Wt lin 

40 m.p.h 


ALUMINIUM Lamp-posts.—-The Aluminium Develop- 
ment Association is sponsoring an open competition 
for the design of aluminium street lighting columns. 
The object of this competition is to encourage the 
evolution of good designs. Entries must be received 
by the Association by July 1, 1959. 
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Morgan Brothers (Publishers), Ltd. 


Sir Epwarp CHAapwyck-HEALey, BT., has 
been appointed to the board of Morgan Brothers 
(Publishers), Ltd., proprietors of THE ENGINEER 
Sir Edward, who is the chairman of Charringtons, 
Ltd., and the immediate past-president of the 
London Chamber of Commerce, ts a great- 
grandson of the founder of THE ENGINEER. For 
some years after the first world war, Sir 
Edward was engaged in the management of this 
journal and when the present owning company 
was formed in 1929 he served for some time as a 
director 


Wolfe Award: Atomic Frequency 
Standard of Time 

THE first Wolfe award (£500) has been made 
to Dr. L. Essen, a Senior Principal Scientific 
Officer at the National Physical Laboratory, 
Teddington, for his work on the establishment 
of an atomic frequency standard as a basis for 
the future standard of time. It is the first of ten 
annual awards to be made, under the terms of a 
will, to the research worker who is considered by 
the Department of Scientific and Industrial 
Research to have made an outstanding con- 
tribution to the research work of the D.S.I.R. 
during the preceding twelve months. 

The D.S.I.R. recalls that although the first 
attempts to employ molecular and atomic 
frequencies as “ clocks ’’ were made in the U.S.A., 
Dr. Essen was the first to appreciate the vital 
importance of this earlier work as a possible 
means of realising a practical standard of fre- 
quency and thus of providing the basis for a new 
physical standard of time. 

The N.P.L. cesium frequency standard 
developed by Dr. Essen is used to calibrate the 
group of quartz clocks at the N.P.L. and to 
monitor the standard frequency transmissions. 
Valuable information has been produced on the 
performance of quartz clocks, the propagation of 
radio signals, the periodic and irregular variations 
of the rate of rotation of the earth, and the value 
of the present international standard of time in 
terms of a particular frequency of the cesium 
atom. The unit of time provided by the present 
atomic frequency standard can be determined 
in a few minutes to an accuracy of 2 parts in 
10,000 million. This figure of merit is ten times 
better than that recently announced from 
measurements, extending over three years, of the 
astronomical unit based on the period of the 
earth’s revolution round the sun. The N.P.L. 
standard has, in effect, been the time standard 
of the world for the past three years. The com- 
parison of different cesium standards carried 
out in 1958, both directly and by radio trans- 
missions, has also established that the standard is 
adequate to meet the demands of improved 
aerial navigational systems, and also that times 
and frequencies can be compared over very long 
distances with the accuracies required by these 
systems. 


Changes in the United Kingdom 
Atomic Energy Authority 


A NUMBER of changes in the organisation of 
the United Kingdom Atomic Energy Authority, 
with effect from July 1, 1959, were announced on 
March 20. Hitherto the Authority has consisted 
of three groups : the research group, the weapons 
group and the industrial group. The industrial 
group, which has become too large for con- 
venient management, will now be divided into 
two: the development and engineering group, 
and the production group. At the same time, the 
full-time technical members of the Authority 
will again assume executive responsibility for 
particular groups, in addition to their functional 
responsibilities and general duties as members of 
he Board. 

Sir William Cook, with the title of Member 


for Development and Engineering, will be 
executive head of the development and engineer- 
ing group and will, in addition, retain corre- 
sponding functional responsibilities throughout 
the Authority. Sir Leonard Owen will have the 
title of Member for Production (Designate) and 
will be the executive head of the production 
group. Sir William Penney, whose appointment 
to succeed Sir John Cockcroft as the Member for 
Scientific Research has already been announced, 
will, in addition, become the executive head of 
the research group, while retaining his functional 
responsibilities for scientific research throughout 
the Authority. The appointment of a successor 
to Sir William Penney as Member for Weapons 
Research and Development will be announced 
later. 

The development and engineering group will 
be responsible for the following matters : 
Development, design and construction of reactors 
and associated plants, with the exception of 
certain development work which will continue 
to be undertaken by the research group; 
engineering consultant work for the Electricity 
Boards, overseas organisations and the industrial 
consortia formed for the building of nuclear 
power stations ; general engineering design and 
construction of all major building projects. This 
group will include the headquarters staff at 
Risley, Lancashire ; the Dounreay Experimental 
Reactor Establishment, Caithness ; the Culcheth 
Laboratories (Lancashire), and the research and 
development organisations at Capenhurst 
(Cheshire), Windscale (Cumberland) and Spring- 
fields (Lancashire). 

The production group will be responsible for 
the following functions :—The operation of the 
Authority factories, including the Calder Hall 
and Chapelcross reactors ; research and develop- 
ment in aid of factory processes ; and commer- 
cial activities of the existing industrial power 
branch. This group will include headquarters 


staff at Risley and plants at Capenhurst 
(Cheshire) ; Springfields (Lancashire) ; Wind- 


scale and Calder (Cumberland) ; and Chapel- 


cross (Dumfriesshire). 


Research Rocket 


IN a lecture last week on “Long Range 
Missiles’ to the Royal Aeronautical Society, 
Mr. E. C. Cornford, A.F.R.Ae.S., explained 
that an alternative configuration of the Saunders- 
Roe ** Black Knight ” research vehicle (page 401, 
September 12, 1958) included a solid-propellant 
second stage : a model showed that the assembly 
bore a resemblance to a “ Thor-Able ” (Plate 9, 
January 9,1959) having a conical transition section. 
At all-burnt the second stage is about 80 miles 
high with a velocity of 12,900ft per second in a 
near vertical direction : apogee is 500-600 miles 
and time from launch to impact twenty minutes. 
The second stage is used to attain prolonged 
accelerations necessary in testing inertial guid- 
ance equipment and to provide severe re-entry 
conditions : there was no indication that the 
second stage was guided to allow it to be fired 
on the descent. 

In answer to questions, it was explained that 
the low-energy propellants used had been chosen 
because an engine was available to use them : 
the speculation in our earlier article may there- 
fore be unfounded. A motion picture showed 
that only one pair of chambers in the “* Gamma ” 
II command roll, so that for control purposes it 
is a three-chamber engine. 


Trolley-Loading Ovens 


We illustrate a typical model of a new series 
of gas-fired trolley-loading industrial ovens now 
being made by Barlow-Whitney, Ltd., 2, Dorset 
Square, London, N.W.1. These ovens are 
primarily intended for the larger and heavier 
charges which can be more conveniently 
handled on mobile platforms or stillages. They 


can also be supplied with suspension bars, or 
racks for tray loading or other special arrange- 
ments, and are suitable for many process heating 
applications, including baking, curing, pre- 
heating, polymerising and stoving. 

The ovens are made in a number of sizes, with 
capacities from about 100 to 2000 cubic feet in 

















General purpose trolley-loading gas-fired industrial 
oven 


two forms. In one form for temperatures up 
to 300 deg. Cent., the ovens are directly fired 
with the products of combustion passing through 
the working chamber. The second form is 
suitable for temperatures up to 250 deg. Cent. 
and is indirectly fired so that the gases are 
excluded from the working space. 

All designs of these ovens include means of 
automatic temperature control, flame failure 
equipment and explosion relief panels. Either 
counterbalanced sliding doors or hinged doors 
can be supplied as required. 


Conservation in West Pakistan 


THE West Pakistan Water and Power Develop- 
ment Authority will, on April 1, take over from 
the provincial governments the entire West 
Pakistan Electricity Department, excepting the 
Karachi Electric Supply Corporation. The 
Water and Power Development Authority was 
created in April, 1958, to co-ordinate the develop- 
ment and utilisation of the water and power 
resources of West Pakistan on a unified and 
multi-purpose basis, previously the responsibility 
of provincial governments. From December it 
has been under the chairmanship of Mr. Ghulam 
Faruque, previously chairman of the Pakistan 
Industrial Development Corporation. Mr. 
Faruque recently signed in Washington loan 
agreements with the U.S. Development Loan 
Fund amounting to nearly 30,000,000 dollars. 
The reclamation of 1,400,000 acres of land 
affected by salinity and waterlogging, and the 
construction of a 750-mile long primary (high 
tension) electric grid to link the Warsak and 
Multan power stations are the objectives of the 
two projects for which the loans are to be 
advanced. The first phase of the reclamation 
programme will involve the installation of almost 
2000 tube wells. 
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Electric Locomotives for South 
Africa 


THe first 3000V_ d.c. electric locomotives 
of the 135 being supplied to the South African 
Railways by the Metropolitan-Vickers Electrical! 
Company, Ltd., have been despatched from the 


Stockton works of Metropolitan-Vickers—Beyer 


two 


Peacock, Ltd These 2200 h.p. By—By loco- 
motives are of Class * SEI” and represent the 
S.A.R. policy of using lightweight, four-axle 


capable of 
necessary 
Natal 


designs (two classes rated at 


horsepower 
when 
for the 


designs of moderate 
operating in multiple-unit 
While the pre-war 
system were B,-B 

1200 h.p.), post-war development of the electrified 


locomotives 


system led to the introduction of the “ 31 
class Metropolitan Vickers (¢ ( locomotives 
on the Reef and the “ 4} *" North Br tish—-G I ( 


9 class for the Cape Town-Touws 
River main line, these providing single-unit 
horsepowers of 2700 h.p., and 3030 h.p 
tively Ihe trend to smaller units began with 
the introduction in 1955 of the first 83-ton, 2000 
h.p. B, By, locomotives of Class “ SE,” supplied 
by the English Electric Company, Ltd. In the 
new “ 5El insulation has been 
applied in the traction motors to allow operation 
at higher temperatures than would otherwise be 
possible, with increased ratings, the figures at 
1450V per motor, and assuming an ambient 
temperature of 25 deg. Cent, being 550 s.h.p. at 
648 r.p.m. on the one-hour full-field rating, and 
471 s.hup. at 688 rp.m. on the continuous full- 
field rating. Weak field notches are also pro- 
vided, giving these same shaft horsepower outputs 
at the increased speeds of 810 and 904 r.p.m 
respectively. In spite of the limitations of the 
S.A.R. 3ft 6in gauge, therefore, successive post- 
war locomotives have shown a progressive 1n- 
crease in one-hour motor rating from 450 h.p. to 
§50 h.p. As in the * SE ~ class locomotives (THE 
ENGINEER, June 17, 1955), regenerative braking 
is provided and the control resistances are forced 
Weight of the locomotive is 84 tons 


14 C,-l 


respec- 


series silicone 


ventilated 


Compressed Air Hose-Handling 
Installations at Fawley 


At the Esso Refinery, Fawley, new installations 
have been built which have revolutionised the 
technique of hose-handling and resulted in a 
faster turn round of tankers. Foster-Wheeler, 
Ltd., the main contractor engaged in extension 
and modernisation activities at Fawley, has been 
responsible for this new construction in conjunc- 
tion with Woodfield Rochester, Ltd. The 
equipment, illustrated herewith, includes hoists 
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and winches which are powered by Holman 
reversing air motors remotely controlled by 

Maxam” pneumatic equipment. (See also THE 
ENGINEER, March 13, 1959, page 432.) 

As the oil industry continues to expand the 
need for more and larger tankers, together with 
an additional speed-up at refineries and terminals, 
has resulted in a number of problems in tanker 
handling. Bigger pipelines and ship-to-shore 
hose connections have to be employed if a quick 
turn round is to be achieved. These hoses, 
which are becoming increasingly weighty and 
cumbersome, must be handled with care and 
precision in order to prevent damage. 

Compressed air provides flexibility of opera- 
tion and safe working, the absence of fire risk 
being a vital factor when inflammable liquids are 
being handled. In addition, should an air 
motor stall due to overloading, it cannot burn 
out. 

In the largest of the new installations at 
Fawley a boom controlled by an air winch 
supports heavy, large diameter flexible hoses for 
ship-to-shore connection, and the connections 
can be easily made whatever the position of the 
tanker manifold. This is made possible by luff- 
ing the boom which supports the hoses, and the 
incorporation on the boom itself of air hoists 
which can be traversed horizontally. All move 
ment of the tanker during loading or unloading 
due to the Solent tides, drifting, or change of 
draught is compensated by the combined move- 
ment of the boom and air hoists. 

All winches and hoists are reversible and are 
controlled by “‘ Maxam”’ neutral position lever 
valves, located on a control panel which is 
placed on the jetty and operated by one man. 
The “Maxam” panel directs the movements of nine 
Holman air hoists and also the raising and lower- 
ing of a 13-ton boom luffing winch. The boom 
carries five pendant trolley hoists, all of which 
are independently controlled from the panel for 
left and right movement on air motor driven 
travelling mountings. A pendant trolley hoist 
mounted on the outward member of the boom 
supports 4 ton and traverses the width of 
the boom. Further positioning control for each 
hose is provided by interposing, between the 
hook at the end of the hoisting line and the hose, 
an air cylinder hoist which can be inched over 
3ft to ensure the final positioning of the hose for 
connection to the tanker manifold. This air 
cylinder is controlled by a push-button valve 
which is located on a short length of pneumatic 
hose attached to the cylinder and fed from the 
air supply on the jetty. Placed inward of the 
t-ton hoist on the boom are two hoists which 
support 2 tons each for handling bunker fuel 
hoses of 8in diameter and two 64-ton hoists for 


Air-operated hose-handling installation 
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handling the 10in diameter crude oil hoses. 
Mounted on the main structure are four 


pendant hoists placed in line parallel to the 
edge of the jetty. To control the middle sections 
of the 10in diameter flexible hoses, two 64-ton 
hoists are placed as the middle hoists of the line 
of four, while two outer hoists of 2-ton capacity 
handle the lighter hoses. 

These four hoists work in conjunction with the 
traversable pendant hoists on the luffing boom, 
and are able to support combinations of hoses 
which are linked together by the use of bridles. 
This system allows a large number of hoses to 
be presented to the tanker manifold simul- 
taneously and in line. 

Placed to each side of the main hose-handling 
structure are two bunkering derricks, each of 
which employs a Holman luffing winch and a 
lifting hoist. Both hoist and winch are ‘‘ Maxam” 
controlled and the working load is 14 tons 


Radar for Small Craft 


A NEW low-power radar equipment—the 
“* Consort ’’—has been designed by the Marconi 
International Marine Communication Company, 
Ltd., for use in small vessels where space and 
electrical power are limited. The new equipment 
is suitable for tugs and harbour craft, fishing and 
pilot vessels, lifeboats and yachts ; its intro- 
duction opens up a new field of application for 
marine radar. Port services are largely main- 
tained by small craft, and the disruption of these 
services by fog can delay the sailing of larger 
vessels equipped with every modern aid to navi- 
gation; the fitting of ‘‘ Consort *’ will help small 
craft to maintain these services 

The equipment consists of a display unit, 
transceiver unit and aerial unit; and the use of 
transistors, printed circuits and new manufac- 
turing techniques have resulted in the installa- 
tion being compact. The “* Consort’ operates 
from a 24V battery or by conversion from other 
voltages, and has a maximum range of 14 
miles—sufficient to provide navigational assist- 
ance ample for the needs of small craft. 

The display unit is designed for mounting on 
a deckhead, bulkhead or table. A Sin cathode 
ray tube is employed, and a magnifying lens 
incorporated in the detachable visor increases 
the effective diameter of the display to 8in. 

Two minutes after switching on, the set reaches 
a “standby” condition. A “ press-to-view ”’ 
switch is provided on the display unit, and when 
this is depressed the scanner starts and the equip- 
ment becomes fully operational for two minutes. 


It will then revert to the “ standby ** condition 
until the “* press-to-view”’ switch is again 
depressed ; this switch, however, can be over- 


ridden to provide continuous viewing if required. 
This arrangement ensures instant readiness 
without waste, battery consumption _ being 
reduced from 10A when the equipment is operat- 
ing to 4A in the “ standby *’ condition. 

The tubular case of the display unit is sealed 
with rubber gaskets to give a watertight assembly, 
and hand grips are available for the observer to 
use in bad weather. The whole assembly 
measures 144in by Ilin by 25in long including 
the detachable visor and weighs only 14 lb. 
Bearings are shown at 5 deg. intervals on a 
graticule engraved on the “‘Perspex”’ screen ; and 
range is measured by rings equally spaced on the 
face of the display. 

The transceiver is housed in a steel cabinet 
measuring 26in by I6in by 10in and weighing 
62 lb, and can be fitted in the smallest wheel- 
house. A panel on the front of the transceiver 
carries the range selector switch, a brilliance 
control for the range rings, and gain, sea clutter 
and rain clutter controls. The power supply is 
controlled by a mains switch; and focus, 
brilliance and fine tuning controls—which are 
seldom used—are mounted on the rear of the 
display unit. Five ranges are provided, covering 
0-6, 1-5, 4-0, 8-0 and 14-0 miles. 

The normal supply voltage is 24V d.c. pro- 
vided by batteries with or without float charge. 
and a stabilised power unit in the transceiver 
makes fluctuations in supply voltage from 
20-5V to 32V permissible. 

The scanner assembly incorporates a 3ft 
slotted waveguide aerial in a waterproof fibre- 
glass radome, designed for mounting directly 
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on the wheelhouse roof ; but if extra height is 
needed a light alloy tripod mast can be supplied 
to increase the height by any amount from 
Ift 6in to 8ft. The detachable radome is 4lin 
in diameter and 184in high, and serves to prevent 
ropes or halyards from fouling the scanner. 
The whole aerial assembly weighs 60 Ib. 


Levelling and Bending Machine 


A FIVE-ROLL combined plate levelling and 
bending machine, which will also roll-sweep 
bends up to 180 deg. on a pyramid roll set-up, 
has been built by the Bronx Engineering Com- 
pany, Ltd., Lye, near Stourbridge. When 
handling mild steel plates 10ft 6in wide, the 
machine has a levelling capacity for thicknesses 
from jin to Ifin and a bending capacity for 
thicknesses from jin to 3in. 

The new machine is driven by a 50 h.p. motor 
and, as can be seen in our illustration, where the 
rolls are set in the plate bending position, it 
comprises two driven bottom rolls with double 
support rolls and three upper idle rolls. The 


Machine with rolls arranged for plate bending 


centre roll has double support rolls and the 
centre straightening rolls are unsupported. The 
two bottom and centre upper rolls are 14in 
diameter and the top outer rolls 15in diameter, 
the rolls being disposed at closely nested centres 
to give the highest efficiency for levelling plates 
within the range given. The rolls in the upper 
bank are adjustable for levelling and bending 
settings, and the two outer rolls are provided 
with means of individual adjustment to control 
the levelling of a plate as it leaves the rolls. 

When the machine is employed for plate 
bending, as shown, the two outer top rolls are 
raised to clear the curvature of the plate, leaving 
the centre backed-up roll to work in conjunction 
with the two lower rolls in the manner of a 
pyramid bending machine. The limiting radius 
to clear the outer rolls is 1ft 11}in, not exceeding 
half of a complete circle, and the upper roll 
bank is provided with a high lift to facilitate the 
removal of finished work. 

The three upper rolls are adjusted by means of 
screws at each end of the machine and are geared 
together so that the complete assembly can be 
raised and lowered through the drive of a 25 h.p 








THE ENGINEER 


motor with a reversing controller. The two 
outer top rolls can be adjusted separately by 
two 10 h.p. motors and limit switches are fitted 
to protect the machine against accidental over- 
run when adjusting. 


Canopy for Setting Arches in Mines 


THe Central Engineering Establishment of 
the National Coal Board has been engaged for 
some time on the development of canopies for 
arch setting work in new headings in coal mines. 
One of the designs developed as a result of this 
work is illustrated below. It is a cantilever 
canopy for use with three-piece arches in 16ft by 
12ft roadways, and it can be used in conjunction 
with any set of equipment which will leave 
sufficient headroom for its operations. The 
canopy, which is self-advancing, is mounted at 
roof level in a working beneath arches which are 
already set. 

On installation, hanging brackets containing 
guide rollers are clamped to the arches as they 
are set, and rails of rolled steel joists forming an 
integral part of the 
canopy mounting are 
supported by the rollers, 
and ride forward on them 
when the canopy is 
to be advanced. Either 
hydraulic or pneumatic 
cylinders can be provided 
to impart this forward 
movement, or, alterna- 


tively, the mounting can 
forward. 


be winched 


The canopy itself is made up of corrugated 
sheeting secured on transverse segments which 
are in turn supported on a framework of tubular 
steel. This framework projects as a cantilever 
beyond the last arch, and is hinged so that the 
canopy can be canted downwards when required. 

The canopy is held up in position by two 
hydraulic cylinders which can be set to yield at a 
predetermined load, so that when this load is 
reached the canopy will tilt forwards and shed 
debris away from personnel and equipment. 
When an arch is to be set the canopy is lowered 
to an angle of 30 deg. to the horizontal, and the 
arch is inserted in slots provided for this purpose 
in the canopy assembly. The canopy is built in 
3ft long sections to provide for advancing move- 
ments of 6ft, 9ft or 12ft. 

We are informed that another design under 
consideration comprises a canopy which, instead 
of being hinged, can be raised and lowered as 
required in vertical steel channels by a roller 
chain. This canopy also projects as a cantilever 
beyond the last arch set. As with the hinged 
canopy, this device is mounted on brackets slung 
at roof level beneath the arches already fixed, 
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and it can also be made to yield at a predeter- 
mined load. When it is to be used as an arch 
setter, two channels at the support end are 
lowered to act as guides down which the canopy 
is lowered to ground level. This canopy is made 
in sections to take two, three or four arches and 
provide advances of up to 12ft 


Telecommunications Developments in 
Bahamas 


A HIGH-POWER, forward-scatter radio telephone 
terminal is to be manufactured in London by 
Standard Telephones and Cables, Ltd., for 
installation at Nassau, in the Bahamas, where it 
will interwork with a similar terminal in the 
U.S.A. near Florida City, connecting with the 
U.S.A. nation-wide telephone network. In this 
system of transmission very high frequencies can 
be used over much greater distances than 
the usual “line-of-sight’’ limits, and up to 
seventy-two trunk telephone circuits will be 
carried over the single 180-mile over-watet 
path between Nassau and Florida. At the 
Nassau terminal two 10kW transmitters, operat 
ing in the 2000 Mc/s band will feed into two 
30ft diameter parabolic reflector antenna. Two 
dual-diversity receivers, using the same antennz 
as the transmitters, will provide quadruple 
diversity reception, the best of the four received 


signals being automatically selected at any 
instant to maintain the highest standard of 
reception. The transmitters will employ 1O0kW 
class * A’ klystron amplifiers. 

In addition to the forward-scatter system, 
Standard Telephones and Cables, Ltd., will 
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supply and install a duplicated 7400 Mc/s line-of- 
sight, short-haul microwave link for transmitting 
the entire baseband signals between the scatter 
terminal and the Telecommunications Centre in 
Nassau City, a distance of approximately 6 
miles, where frequency multiplexing equipment, 
having an initial capacity of twenty-four tele- 
phone circuits, will also be provided, together 
with a new fifteen switchboard-position telephone 
exchange. It is also proposed to install a multi- 
channel v.h.f. radio telephone network to connect 
Nassau with tourist centres in the Eluethera 
Islands. One twenty-four-circuit telephone link 
will connect Nassau with Governors Harbour, a 
distance of 60 miles over water. The other two 
links, each over a distance of 20 miles, will 
connect Governors Harbour with Rock Sound 
and Harbour Island respectively. These will 
each be equipped initially with six telephone 
circuits but have an ultimate capacity of twelve 
circuits. It is expected that the complete instal- 
lation will be in operation in mid-December this 
year. The total value of the work undertaken by 
Standard Telephones and Cables, Ltd., for all 
these projects approaches £250,000 
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Stereophonic Broadcasting 
Techniques 


A TWO-DAY convention on Stereophonic 
Sound Recording, Reproduction and Broad- 
casting was held by the Electronics and Com- 
munications Section of the Institution of Elec- 
trical Engineers in London on March 19 and 20. 
Three of the contributions dealt with the influence 
of stereophony on broadcast transmission prac- 
tice, the subject being introduced in a contribu- 
tion by D. E. L. Shorter which reviewed technical 
and economic problems presented by broadcast- 
ing, as a medium for the dissemination of stereo- 
phonic programmes, over and above those 
encountered in the production of commercial 
recordings. Although much of the programme 
material at present broadcast could, so far as 
technical quality is concerned, be equally well, 


or in some cases better, produced by pre- 
recording, certain types of item would still 
require to be transmitted “live.” In _ stereo- 


phonic transmissions, various problems associ- 
ated with the disposition and movement of 
artists in the studio are then aggravated, while 
difficulties are encountered in the distribution of 
the programme over long trunk routes because 
of fortuitous differences in time delay between 
the left- and right-hand channels. 

Various methods have been proposed for 
broadcasting simultaneous monophonic and 
Sstereophonic versions of the same programme 
without an increase in the number of trans- 
mitters. In all cases, the monophonic and 
stereophonic signals are derived from the same 
set of microphones, a compromise which in some 
cases makes it difficult to achieve optimum per- 
formance in both systems simultaneously. Pos- 
sible systems for achieving compatible mono- 
phonic and stereophonic transmissions on a 
single channel include frequency- or time- 
division multiplex, and, in some cases, a com- 
bination of phase- and amplitude-modulation. 
Most of these require an appreciable increase in 
radiated power for a given service area. Other 
systems, still under development, aim at over- 
coming this difficulty by confining the directional 
information transmitted to one or more narrow- 
band “ steering *’ signals. 

The judicious use of stereophony in television 
transmission could enhance the realism of the 
picture, but, in all but the simplest cases, the 
microphone technique necessary to avoid in- 
congruity between sound and vision would 
probably make the sound unsuitable for mono- 
phonic reception in a sound service. The engin- 
eering effort required to provide nationwide 
stereophonic broadcasting without detriment to 
existing services could be justified only by a 
sufficient public demand; this last factor 
depends in turn on the potentialities of stereo- 
phony when applied to a wide variety of pro- 
grammes—a subject which has yet to be fully 
explored. 

A method of stereophonic broadcast trans- 
mission with only one a.f. signal was described 
in a contribution by W. S. Percival. It involves 
the additional transmission of information as to 
direction in a modulation bandwidth of about 
100 c/s on a subcarrier at a much lower effective 
power than that used for the a.f. information. 
Operation of the system depends on the sepa- 
ration of the directional information from two 
normal left and right signals in an encoder, the 
combination of the left and right signals to 
form a single a.f. signal, and the reinsertion of 
the directional information in the stereophonic 
receiver by a decoder. 

A stereophonic signal differs from a monaural 
signal in that additional information is provided 
about direction. However, the number of units 
of information required per second for the 
directions of sounds is far less than that required 
for the a.f. content. If all the sources of sound 
were successive and not simultaneous, it would 
be possible to transmit a single auxiliary signal 
indicating the position at any instant. In prac- 
tice, sounds from different directions occur at 
the same time so that such a simple directional 
signal could not provide satisfactory stereo- 
phonic reproduction. However, just as in tele- 
vision it is possible to take advantage of certain 
limitations of the eye, so in stereophonic repro- 
duction it is possible to take advantage of certain 
limitations of the ears. 





THE ENGINEER 


Thus, in an ordinary room, it is difficult to 
ascertain the direction of a steady tone, but it is 
easy to determine the directions of sounds which 
vary very rapidly in amplitude. Accordingly, in 
forming the directional signal on the system, 
additional weighting is attached to transients and, 
in particular, to the initial transients which con- 
stitute the beginnings of new sounds. For the 
same voltages, the ear is more sensitive to the 
higher audio frequencies, and so additional 
weighting is attached to them. 

To form the directional signal, the left and 
right a.f. signals must be processed separately. 
This consists in boosting the higher a.f. frequen- 
cies, taking the envelope and then emphasising 
rising transients in an appropriate manner to 
give the processed signals L’ and R’. With the 
aid of circuits which take logarithms and anti- 
logarithms the ratio L’/(L’+R’) is obtained 
This is the directional signal. 

The single a.f. signal may be formed simply by 
adding the left and right a.f. signals. However, 
when coincident microphones are employed, a 
better directional diagram can be obtained by 
delaying all the frequency components of one 
of the signals by 90 deg. before adding. 

An alternative method, which is not possible 
on other systems, is to employ the coincident 
microphones to produce the directional signal 
only and to derive the signal a.f. from other 
microphones as in a monaural transmission. 

Experimental work has, so far been limited to 
transmissions at low power from a f.m. broad- 
cast transmitter. The main carrier was frequency- 
modulated by the single a.f. signal together with 
a sub-carrier at about 20 kc/s. The latter was 
amplitude-modulated with the directional signal, 
but, in future, it is proposed to employ frequency 


modulation with a total deviation of about 
1 ke/s. The loss of 
effective range should 


not be more than would 
be produced by a re- 
duction in transmitter 
power by about | dB. 
For monaural recep- 
tion, no modification to 
the receiver is required 
and the reproduction 
is unaffected by the 
presence of the sub- 
carrier. For stereophonic 
reception an adaptor is 
required. This incorpor- 
ates a Hall multiplier, 
the current derived from 
the a.f. signal being 
passed through the Hall 
crystal, while the mag- 
netic field is made pro- 
portional to the direc- 
tionalsignal. Theeffect 
of the Hall multiplier is 
then to give a voltage 
output across the crystal 
proportional to the pro- 
duct of the directional signal and the a.f. signal. 
If, for simplicity, the a.f. signal is represented 
by the sum, L-+ R, of the original left and right 
a.f. signals, the output of the multiplier will be 


L 
L L pl R). 


This provides the left a.f. signal, which, after 
amplification, is supplied to the left loudspeaker. 
The right a.f. signal, R’, is then obtained by 
subtracting L” from L+- R. 

A further contribution on this subject was 
made by Dr. Ir. J. J. Geluk, who described a 
circuit developed in the laboratories of the 
Netherlands Broadcasting Corporation using a 
double f.m. system. 

The other sessions of the convention provided 
a general survey of stereophonic sound, followed 
by detailed consideration of tape and film stereo- 
phony, and stereophonic gramophone records. 
Contributions were presented by T. Somerville 
(“Survey of Stereophony’’), F. H. Brittain 
(“Sound Location in Live and Stereophonic 
Systems’), G. F. Dutton (* Stereophonic 
Recording on Tape,” and ** The 45/45 Stereo- 
phonic Disc Standards *’), A. D. Burt and D. R. 
Andrews (““A New Magnetic Recording Sys- 
tem ”’), J. Moir (“* Stereophony in the Cinema’’), 
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and J. G. Frayne and R. R. Davis (* Recent 
Developments in Stereophonic Disc Record- 
ing.”’). 


Wire Race Bearings 


A NEw design of anti-friction bearing which uses 
hardened wires for ball tracks is now being 
marketed by the Roballo Engineering Company, 
Ltd., 43, Dover Street, London, W.1. These 
bearings are stated to be suitable for use as 
slewing rings carrying axial loads up to 1000 tons, 
or as continuous rotating bearings where surface 
speeds do not exceed 65ft per second. They are 
made in a range of sizes up to 13ft in diameter 
in one piece and up to 45ft diameter when 
supplied in segments. The arrangement of a 
typical bearing and a slewing ring of the design 














rhree-part, triple-race, anti-friction wire race ball 
bearing 





Typical three-part, double-race, anti-friction wire race ball bearing 


can be seen in the drawing and photograph we 
reproduce. 

In the bearings the rolling elements run on 
high tensile steel wires seated in accurately 
machined grooves in the cage elements. During 
manufacture a “ rolling-in’’ process is used 
to harden the surfaces of the wires and form 
them to the curvature of the balls. With this 
process four areas of contact are produced to 
enable the completed bearing to carry high loads 
in both the axial and radial directions. The 
wire rings are not continuous, but have a gap 
of from 0-02in to 0-O08in between the ends, so 
that whilst fitting snugly round the entire cir- 
cumference of the bearing ring, automatic 
length compensation is provided for temperature 
variations. The gap does not impair the load 
carrying capacity or detract from the smooth 
running of the bearings. 

The rolling elements of the bearings are 
maintained at the correct pitch by cages, separa- 
tors or spacer balls which are selected according 
to the load and duty conditions involved. The 
bearing balls are of alloy steel and the backing 
rings can be made of any suitable material. 
Internal or external gear teeth to suit the par- 
ticular application can be directly machined on 
the outer or inner rings to accept a drive. The 
rings are held together by high tensile bolts. 
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Industrial and Labour Notes 


Unemployment 


On Wednesday of last week, the House 
of Commons debated a motion by the Opposi- 
tion deploring the failure of the Government 
“to prevent the recent substantial and wide- 
spread rise in unemployment, under-employ- 
ment and short-time working.’” The motion 
called upon the Government to restore full 
employment in the country generally by a 
policy of planned expansion and a determined 
use of the powers existing under the Distribu- 
tion of Industry Acts. 

During the debate, Mr. lain Macleod, 
the Minister of Labour, said that between 
February and March the number of unem- 
ployed in Britain had decreased by rather 
more than 58,000 and the unemploy- 
ment percentage had gone down from 2°8 
to 2:5 per cent. In Scotland, Wales and 
Northern Ireland, and in every region of 
England, there had been substantial falls so 
that the overall decrease was very widely 
shared. What was more important, Mr. 
Macleod said, was that the overall decrease 
was very widely shared ; what was perhaps 
of even more value was that this decrease 
was concentrated amongst the wholly unem- 
ployed, the number of whom had declined 
by 48,000. The unemployment figure for 
school-leavers, the Minister added, which 
was 17,000 in January, had now fallen to 
3347, which was a very welcome improve- 
ment. He went on to say that unemployment 
in the textile industries had fallen by 3400 
during the last month and in engineering by 
over 4000. The one sector in which unem- 
ployment seemed to have increased at all 
noticeably was shipbuilding and ship-repair- 
ing, the reason being, Mr. Macleod said he 
was assured, that the winter ship-repairing 
programme had ended before new work had 
come in. 


Industry’s Capital Expenditure 


The Board of Trade has stated that, 
in the final quarter of 1958, fixed capital 
expenditure by manufacturing industry was 
6 per cent lower than in the corresponding 
quarter of 1957. Expenditure by * other 
industries and services” 
2 per cent in the fourth quarter of last year, 
but an increase of 3 per cent over the whole 
of last year, compared with 1957. 

The fall of 6 per cent in manufacturing 
industry’s expenditure in the fourth quarter, 
which followed no change in the third quarter 
and small increases in the first two quarters 
of 1958, was caused mainly by a fall of 5 per 
cent in expenditure on plant and machinery 
(which had increased by 3 per cent in the 
third quarter) ; this more than outweighed 
a slightly smaller decrease in expenditure on 
building work. During last year as a whole, 
total expenditure by manufacturing industry 
is estimated to have been 1 per cent lower 
than in 1957, when expenditure was 10 per 
cent higher than in the preceding year. The 
volume of expenditure, at 1954 prices, was 
about 7 per cent lower in the final quarter of 
1958 than a year earlier and about 4 per cent 
lower over the whole of 1958 than it was in 
1957. 

Total capital expenditure by “* other indus- 
tries and services” in the final quarter of 
1958 showed about the same increase, 5 per 


showed a fall of 


cent, Over a year earlier as the third quarter. 
Expenditure on plant and machinery, 
vehicles and new building work each showed 
similar increases in both quarters. The 
capital expenditure by ** other industries and 
services’ in the first half of last year was 
characterised by a distinctly higher outlay on 
plant and machinery and vehicles than in 
1957 and a lower level of expenditure on new 
buildings. But in the second half of 1958, 
expenditure on plant and machinery and 
vehicles showed much smaller increases and 
investment in new building work was higher 
than in 1957. The volume of capital expendi- 
ture by these industries last year, at 1954 
prices, is estimated to have been 5 per cent 
higher than in 1957. 


Tyneside Library Association 

There has recently been formed the 
Tyneside Association of Libraries for Industry 
and Commerce, the object of which is to 
co-ordinate and develop existing facilities for 
making information readily available to 
industry and commerce in the area. All the 
principal public, industrial and academic 
libraries in the Tyneside area have joined 
this association, the short title of which is 
TALIC. Its service is to include not only 
books, periodicals, institution proceedings 
and directories, but patent specifications, 
British Standards specifications, atomic 
energy reports, Government publications and 
trade catalogues as well. The headquarters 
of TALIC are at the Central Library (Com- 
mercial and Technical Department), New 
Bridge Street, Newcastle upon Tyne, 1, 
where fuller details of the service may be 
obtained. 


Industrial Development in Northern Ireland 


This week, Lord Glentoran, Northern 
Ireland’s Minister of Commerce, has written 
to the managing directors of over 40,000 
manufacturing firms in Great Britain giving 
information about schemes of assistance for 
industrial development in Northern Ireland. 
It will be recalled that, in January, the 


Parliamentary Secretary to the Board of 


Trade circularised several thousand firms 
concerning financial assistance available for 
industrial development in areas of high 
unemployment (THE ENGINEER, January 
23, 1959). The Distribution of Industry 
(Industrial Finance) Act, 1958, under which 
this assistance is granted, applies only to 
Great Britain, and the list of unemployment 
areas does not include Northern Ireland. 

The Northern Ireland Development 
Council says that “ the facilities for helping 
industry to expand are more extensive in 
Northern Ireland than in any other part 
of the United Kingdom.” They include 
““advance”” factories built fo: immediate 
occupation and ranging in size from 2000 to 
70,000 square feet, standard or special- 
purpose factories built to order, as well as 
grants towards the cost of plant and 
machinery, the training of labour and the 
provision or improvement of basic services. 


Overseas Trade 
In its survey of the United Kingdom’s 
overseas trade in February, the Board of 
Trade says that the “* usual seasonal decline ” 


was apparent. Imports of most com- 
modities were lower than in January and the 
reduction in exports was widely distributed 
between commodities. Among the excep- 
tions in exports, however, were iron and steel 
scrap and non-ferrous metals. 

In the first two months of this year, exports 
were about 3 per cent less in value than in 
the comparable period of 1958; export 
prices as a whole have fallen only marginally 
over the last year, and most of the decline 
during the early weeks of this year represents 
a lower volume of shipments. Although 
there does not appear to have been any really 
sharp change of trend since the last quarter 
of 1958, the Board says that the improvement 
at that time, which brought the value of 
exports to only 14 per cent below the fourth 
quarter of 1957, has not been quite main- 
tained. The cause of the rather bigger fall 
in the first two months of this year was a 
further decline in exports to the sterling area. 
Taking January and February together, they 
were 15 per cent lower than a year earlier. 
But elsewhere, the Board of Trade adds, the 
trends this year have been distinctly better. 
The growth of exports to North America, 
for example, which slowed down but never 
completely stopped during the 1957-58 
recession, has accelerated again in the last 
few months; in January and February 
shipments were one-fifth higher than a year 
earlier. 


Hot Rolling Mill for Stainless Steel 


Work has started on a £1,000,000 
scheme to modernise and expand the stainless 
and alloy steel sheet rolling plant at Samuel 
Fox and Co., Ltd., Stocksbridge, Sheffield, a 
subsidiary of the United Steel Companies, 
Ltd. This development is being carried out 
in two stages, namely, the widening of the 
existing cold rolling mill to produce sheets 
up to 72in wide by the end of this summer 
and the installation of a new hot rolling mill 
for sheets and light plates up to 72in wide, 
which will come into operation by the 
summer of 1960. When the scheme is 
completed, the company will be able to 
supply stainless and alloy steel sheets up to 
30ft long, 6ft wide and jin thick, with a 
maximum weight of about 3000 Ib. 

The new hot miil is being largely engineered 
at the Stocksbridge works. As a two-high 
mill with an 83in barrel length, it will be 
capable of rolling Sin thick slabs into plates 
and sheets in single thicknesses from jin to 
sin. The mill can also be set up as a four- 
high unit, with work rolls of about 15in 
diameter, and a second set of driving pinions 
will then be brought into use. In that form, 
and after doubling, hot rolled sheets from 
4in to 0-050in thick will be produced either 
for direct sale or for subsequent cold rolling. 
A new walking beam reheating furnace is 
being installed to serve the hot mill. Equipped 
with fully automatic control, the withdrawal 
gear will enable either a slab or semi-rolled 
plate to be handled by push button. The 
discharge table of the furnace will be fitted 
with a manipulating table for turning and 
aligning the plates or sheets before delivery 
to the mill. Special breast rollers will carry 
the sheets fully into the pass line of the small 
work rolls. 
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NE of the most important and, in its extent, 
astonishing phenomena of post-war German 

life has been the rush upon the universities. In 
particular, the number of young people desiring 
a higher technical education grew enormously, 
with a consequent increase in the pressure upon 
educational facilities. This trend was perhaps 
most strongly in evidence at the Rheinisch- 
Westfalische Technische Hochschule, Aachen. 
The largest technical university in Germany, it 
expanded from under 2000 students immediately 
after the war to 5600 students in 1953, and over 
9000 students at the present time (of whom 1400 
come from abroad). Among them are 1200 civil 
enginéering students. Such numbers could only 
be accommodated thanks to a major programme 
of expansion which began some years ago, and is 
still in full swing. While pressure upon space is 
thereby being alleviated, the real bottleneck, the 
shortage of qualified teaching staff, is making 
itself felt more and more. The reason for this 
state of affairs must be looked for in the sub- 
tantial salary differential between industry and 
the universities which makes teaching posts 
appear financially unrewarding 

One of the Institutes at Aachen ts that for 
Building Machines and Construction Manage- 
ment, which was originally founded in 1927 as 
part of the Technical University of Berlin. Much 
of the Berlin institute was destroyed during the 
war and the remainder confiscated by the Russian 
occupation authority After its founder, Pro- 
fessor Dr. Georg Garbotz, had left Berlin to join 
Aachen Technical University, the — partially 
rebuilt institute was turned into a store and 
workshop of the waterworks in 1950 

The old Berlin institute, which was opened in 
1931, included a laboratory building of 765 
square metres, fitted with a 6-ton and a 10-ton 
travelling crane, an office building of 300 square 
metres, a workshop of 600 square metres, and a 
garage of 160 square metres, all situated on a 
plot of 6100 square metres. The site and build- 
ings were bought from the Siemens concern for 
the modest sum of RM24,000, and a special 
grant from industry of RM37,000 given in 
1929 enabled equipment to be obtained, while 
further grants were used to carry on research. 
Most of the regular budget in the early years had 
to be used to pay the instalments of the purchase 
price 

At first the premises in Aachen were quite 
insufficient, having a floor area of only 100 
square metres, but in 1953 the Ministry of North- 


Rhine-Westphalia made available a grant of 


[DM.25,000 for the construction of adequate 
iaboratory facilities. During the summer of 1955 
the plans were finalised and building began. 
Eventually, the Institute was officially inaugurated 
on October 30 and 31, 1958 

The building which is now nearing completion 
is 36° 75m long, 18m wide and about 9m high, and 
has two storeys and a basement under part of it. 
The main portion is taken up by the laboratory 
hall, approximately 33m long by 12-8m wide and 
extending the full height of the building 

The principal installations are the two testing 
beds, measuring respectively 24m by 4-2m by 
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Institute for Building 
Machines and Construction 
Management at Aachen 


One of the largest technical universities on the Continent, 
the Rheinisch-Westfalische Technische Hochschule at 
Aachen, is putting into effect an important programme of 
expansion in order to be able to cope with an influx of 
students which is over five times as great as before the war. 
We recently visited the newly opened Institute for Building 
Machines and Construction Management, which provides 
facilities for full-scale soil mechanics and other research, as 


well as for carrying out performance tests on machines 


> a 





Fig. 1—Institute for Building Machines and Construction Management under construction. The facilities 
comprise two large test beds for soil mechanics investigations, one inside the main hall, the other ex- 
tending outside to the right. The front of the building houses a workshop and laboratories 





Fig. 2—Internal and external soil mechanics test beds, served by the same 6-ton travelling crane. Tunnels 

under the test beds allow density measurements to be carried out by means of radioactive isotopes. On 

the right is the door to the workshop. On the left are silos for bulk materials used in the laboratory. 
Their discharge openings are seen in the wall of the laboratory 
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Fig. 3—View over outside test bed, showing mobile tarpaulin roofs supported on tubular frameworks. 


The large building in the background is the main building of the Faculty of Civil Engineering. 


Four 


laboratory buildings will be constructed, of which the Building Machines Institute is the first to be com- 


pleted. 
1-5m deep, and 38m by 7-5m by 2m deep. The 
smaller of the two test beds is situated inside the 
main hall, and the larger outside. Our second 
illustration shows the two beds under construc- 
tion. The crane track is arranged so that the 
Same crane can serve both the internal and 
external bays. For protecting the outside bay 
when required, it is provided with mobile 
tarpaulin roofs (Fig. 3). 

The test beds can be filled with gravel, broken 
stone, or any other material, the behaviour of 
which is to be studied. In this way it is possible 
to determine the effectiveness of vibrators of all 
kinds in compacting any specific class or grading 
of fill. Work is being carried out either with the 
object of discovering the optimum conditions in 
a particular problem, e.g. the most economical 
thickness of ballast on a railway track, or in 


order to test or compare the performance of 


various kinds of equipment. Most of the 
machines, a selection of which is shown in our 
title illustration, are placed at the disposal of the 
Institute by industry, which benefits in_ its 
development work from the results obtained 

The test beds take the form of elongated 
rectangular troughs with sides and bottom of 
reinforced concrete. In order to be able to carry 
out density measurements by means of gamma 
rays, and thereby quickly determine the degree of 
compaction, two man-size tunnels have been 
provided across the width of the larger bed, and a 
similar tunnel across the smaller test bed. The 
use of tunnels enables these measurements to be 
carried out with great expedition and without 
disturbing the material under test. 

If desired, during periods of bad weather and 
during the winter, the hall can be closed by means 
of a roll-down shutter. Each test bed is served 
by a 10kW winch with Ward-Leonard control 
Adjoining the main bay is the workshop, also 
served by a travelling crane, the main laboratory 
and the electrical substation. In the basement 
are housed a photographic dark room and the 
materials testing laboratory, with a 300-ton cube 
testing press and a press for carrying out bending 
tests on beams. Holes in the ground floor, 
normally covered with concrete slabs, enable the 
crane to reach the basement. 

On the first floor level is another laboratory 
with facilities for isotope experiments, including 
a “bomb” for radioactive isotopes and a Geiger- 
Miller counter. Work includes the measurement 
of density of soils and concrete by scattering 
techniques. For the study of machinery in actual 


operation, an AEG large-beam stroboscope is 
available with a frequency range of 16 to 2000 c/s. 

Materials for the making of concrete and for 
other purposes are stored in nine silos built into 
the wall of the main hall on the side opposite to 


These will be connected with the main building by covered footbridges 


the workshop. Here the ground rises steeply, so 
that lorries can discharge directly into the silos 

The Building Machines Laboratory is only the 
first of a number of buildings of the Faculty of 
Civil Engineering which are being erected on this 
site. Above it on the hillside there is under con- 
struction the Institute for Hydraulic Engineering, 
Town Planning, and Water Supply and Purifica- 
tion. Lower down on the same slope will be 
built the Institutes for Road Construction, and 
for Structural Statics. All these buildings will 
face in the same direction and will be connected 
by covered footbridges with the large multi-storey 
block seen in the background in Fig, 3. This 
building will house lecture rooms, laboratories 
and administrative offices of the Faculty, as well 
as the library. In the basement will be housed 
the Department of Railway Construction. Two 
large separate lecture theatres are being built 
behind it and will be connected with it by covered 
corridors at first floor level. 


Productivity Research in Italy 


In February, 1958, the Padua Provincial 
Productivity Centre set up a Research Service to 
assist small and medium-sized firms in the area. 
The Centre had found that small businesses 
usually had no research programmes, either 
because they could not face the expense of 
running their own laboratories or because they 
did not know who could do their research for 
them. The Padua Research Service is a non- 
profit-making public agency, designed to act as 
the link between small business and outside 
research organisations. It covers all sectors of 
applied research (mainly the development of new 
processes, materials and machinery) and some 
sectors of economic research (e.g. market 
research). 

Problems submitted by firms are considered 
first by the Service’s experts who tell them the 
answer if it is already known. If it is not, they 
refer the problem to the appropriate research 
organisation. Strict anonymity is observed and 
no details about the firm are divulged until the 
research organisation has agreed to tackle the 
problem and given a guarantee of secrecy. The 
Research Service also helps to draft the research 
contract, but takes no direct responsibility for it. 
An initial fee is charged for these facilities and if 
the contract is concluded the Research Service 
receives a contribution of roughly 5 per cent of 
the value of the work, less the initial amount. 

A similar initiative at a higher level was 
launched on June 20, 1958, by the Industrial 
Research Committee of the National Research 
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Council, which approved the establishment of a 
Service for Assistance to Research, under the 
direction of Professor Franco Gatto. The 
Service is housed in the Milan Polytechnic and 
works in co-operation with the National Produc- 
tivity Committee. Its purpose is to put industrial 
firms in touch with the scientific research labor- 
atories capable of carrying out the research in 
which they are interested. The Service charges 
no fee. The research is done on contract between 
the firm and the laboratory. Close co-operation 
has been established between the Research 
Services in Padua and Milan, which between 
them should contribute extensively to the 
development of applied research in Northern 
Italy. 


International Conference on Medical 


Electronics 
The second International Conference on 
Medical Electronics will be held in the new 


UNESCO Building in Paris from June 24 until 
June 27. The programme has been designed with 
a view to bringing together medical workers with 
unsolved technical problems and engineers with 
techniques and ideas for solutions. It will include 
general reviews, symposia, round table discus- 
sions, scientific demonstrations, an exhibition and 
a general business meeting. Invited experts will 
review major fields in medical electronics, these 
reviews being followed by two shorter contribu- 
tions, one technical and one medical, and by 
individual papers related to the main theme. 
The following general subjects have been pro- 
visionally proposed :—Diagnostic needs and 
aids in general practice data processing, electro- 
physiology, transducers, amplifiers, isotopes and 
radiology, instrument design. Further subjects 
have been suggested for the symposia and dis- 
cussions. Papers will be read in English or 
French and simultaneously translated into the 
other language. Abstracts of papers (not exceed- 
ing 500 words) and offers to take part in the 
discussions should be sent to the Chairman of 
the Programme Committee, Dr. C. N. Smyth, 
University College Hospital, London, W.C.1, 
not later than April 15. The address of the 
secretariat is 131, Boulevard Malesherbes, Paris 
(17°). 


Achema Congress, 1961 


We are asked to announce that the last date 
for applications for stand space for the Achema 
Congress and Exhibition, 1961, in Frankfurt 
(Main), is May 1 of this year. It is virtually 
certain that no space will be available after that 
date and in many cases no more than a part of 
the stand space applied for can be allocated. 
Altogether, sixteen halls with a total of 38,000 
square metres net stand space, and 4000 square 
metres of open air space will be available. This 
is the same as at last year’s exhibition, and in 
view of the efforts which are being made to 
concentrate on new developments, the area will 
not be extended. Application for 50,000 square 
metres have been received so far. Plans of the 
halls and regulations for exhibitors, as well as 
all further information, may be obtained from 
DECHEMA, Frankfurt (Main) 7, Postfach. 


Spanish Excavator Factory 


A new plant of 80,000 square feet, including 
welding and machine shops and assembly areas 
has been built by Kynos S.A. on the outskirts of 
Madrid to handle manufacture of products of 
the Koehring Company, Milwaukee. When in 
full production 300 people will be employed 

Current plans call for Kynos S.A. to build the 
Koehring 3/4 yard size excavator for the Spanish 
market, including the country’s African posses- 
sions. The first Koehring unit was completed on 
March 4. It will also manufacture Kwik-Mix 
and C. S. Johnson trade mark products. Koeh- 
ring has similar manufacturing agreements. with 
Newton Chambers, Ltd., England, to serve 
sterling areas, and Ishikawajima-Koehring in 
Japan, for the Far East. 
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Automatic Reader for High- 


Precision 


Balances 


BY OUR AMERICAN EDITOR 


HE National Bureau of Standards, Washing- 

ton, D.C., has developed a photo-electric 
device that automatically and continuously 
indicates the position of the swinging beam of a 
high-precision balance. At the same time it 
provides a greatly increased reading sensitivity, 
the minimum readable displacement on _ the 
scale being 0:°000lin compared to 0-004in in 
the conventional visual method The device, 
which is illustrated in Fig. 1, was developed 
primarily as a research tool for obtaining a better 
understanding of balance errors; data from 
such studies are now being accumulated and will 
be used in working out improved balance designs. 
The photo-electric reader can provide data on 
the motion of the balance beam in two forms : 
(1) as a voltage whose magnitude represents 
the instantaneous position of the beam; or 
(2) as numerical data that represent turning 
points, or extremes of the swing, from which 
masses may be calculated. A plot of the output 
voltage on a recorder forms a graph that can be 
used in evaluating the dynamic characteristics 
of the oscillating structure. The turning points 


are read from a dial that ordinarily indicates the 
instantaneous position of the beam, but which 
remains stationary for a brief interval after each 
turning point is reached. 

Though primarily a research tool, the photo- 





Fig. 1—Photo-electric reading device in foreground for high-precision balance 
in background, with manipulating rods 


electric device also contributes in a more direct 
way to reduce the errors in precision mass 
measurements. Major errors in’ such measure- 
ments are due to small changes in temperature 
and humidity that occur during the course of the 
experiment. Since the automatic reader makes 
it possible to increase the speed of balance 
operations by from five to ten times, it shortens 
the interval during which these changes in 
ambient conditions can act. Faster operation 
increases the “on scale” range of the 
balance ; and this permits the use of larger 
and hence more accurate—sensitivity weights. 
The disadvantage of high-speed operation is that 
it ordinarily results in losses of readability and 
deflection sensitivity. However, the high reading 
sensitivity of the present instrument more than 
compensates for these losses 


also 


DESIGN OF READER 


As shown in Fig. 2, a narrow beam of light is 
sent towards the balance and is reflected by a 
mirror on the balance beam back to the slit at 


the front of a photocell. Besides swinging with 
the motion of the balance, the light beam has a 
small vibration of 60c/s of its own, with an 


amplitude of about 1 minute of arc. This 
facilitates the design of a servo loop to 
maintain the photocell slit centred on the 


light beam. When the light beam and slit are 
not in line, an “ error signal’ is generated, and 
this controls a two-phase motor that turns the 
lead screw on which the photocell is mounted. 
By suitable design and adjustment of the com- 
ponents, the photocell is made to follow the 
swinging light beam to within about 0-0002in, 
corresponding to 4x 10~° deg. in the angular 
position of the balance arm. 

The position of the balance beam is thus repre- 
sented by the angle turned through by the lead 
screw. The latter drives a dial which has a 
single turn of free play so that when the direction 
of the lead screw reverses (i.e. at a turning point) 
the dial remains motionless for one revolution 
of the screw. To obtain a voltage proportional 
to the position of the balance beam, the lead 
screw is mechanically coupled to the pick-off 
arm of a precision potentiometer. 


OPERATION OF READER 


A fixed, single-filament lamp is the source of 
light. The light is first reflected from a rotating 
mirror whose plane is 
tilted slightly from the 
plane normal to the axis 
of rotation. A simple 
arrangement allows the 
angle of tilt to be set at 
any value up to | minute 
of arc. Since the mirror 
is rotated by a 3600 
r.p.m. motor, the re- 
flected light beam vib- 
rates at 60c/s_ with 
a peak-to-peak amp- 
litude adjustable from 0 
to 2 minutes of arc 
The phase of the 60c/s 
vibration can also be 
adjusted with respect to 
the a.c. power supply 
by rotating the entire 
motor in its mount. 

After reflection from 
the rotating mirror the 
light beam passes 
through a_ condensing 
lens and proceeds, by 
way of a mirror mounted 
on the balance frame, to 
the mirror on the moving 
arm of the balance. Re- 
turning towards the 
photocell, the light beam 
produces an image of the lamp filament on the 
plane of thephotocell slit ; the slit and filament 
image are both about °/,4in wide. Because 
of its 60 c/s vibration, the filament image 
vibrates back and forth through a distance 
of about #;in. When the slit is situated in the 
centre of this vibration it is illuminated 120 times 
a second. However, if it is displaced from the 
centre of the vibration, the electrical output of 
the photocell will contain a 60 c/s component 
whose phase and magnitude depend, respectively, 
on the direction and amount of the off-centre 
displacement. This component is filtered, 
amplified and applied to the control winding of 
the two-phase motor. This motor then drives 
the lead screw in the proper direction to re-centre 
the slit provided that the supply voltage used to 
excite its reference winding is in appropriate 
phase with the 60 c/s vibrations of the light beam 
The same supply voltage is applied to both 
motors ; and, as indicated above, the relative 
phase of the vibration of the light beam is 
adjusted by rotating the 3600 r.p.m. motor about 
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the axis of its shaft. A tachometer-generator 
provides a velocity-damping signal to prevent 
oscillations around the servo loop. 

The position of the balance arm at any instant 
can then be accurately determined from the 
angular position of the lead screw. The lead 
screw is 20in long with a two-start thread, 
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Fig. 2—Block diagram of automatic reading device 


for high-precision balances 


10 pitch, ground from S.A.E. 6150 steel hardened 
to Rockwell C-55. The lead screw has a 0-0004in 
lead error fairly well distributed along its length 
and is driven by a rubber tyre and friction disc. 
[he plane of the thrust bearing supporting the 
disc provides a reference from which displace- 
ment measurements of the photocell are made. 
At the opposite end of the lead screw is the read- 
ing dial with 100 graduations spaced about fin 
apart, each representing 0:O00lin of photocell 
displacement. This dial has one turn of free 


play so that it remains motionless for one 
revolution of the lead screw when the latter 
reverses direction. During this interval the 


turning-point reading remains unchanged, per- 
mitting the operator to make an accurate estimate 
of the extreme position of the photocell to one- 
tenth of a division or 0-0001in. 
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Fig. 3—Comparison of data obtained from the 

simultaneous observation of a high-precision balance 

by the visual method (open circles) and by use of 

the automatic reader (black circles). Upper graph 

(a) shows the observed left turning points; lower 

graph (6) shows the corresponding computed values of 
the indicated mass 


BACKGROUND NOISE 


Zero stability of the apparatus, determined 
from observations on a light beam reflected from 
an arrested and therefore presumably motionless 
balance, has a peak value of about 0-002in per 
hour. This drift changes direction about twice 
daily, and may therefore be associated with some 
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are occasional bursts of “ noise ’’ of about plus 
or minus 0-0003in, some of which have been 
correlated with starting and stopping of building 
lifts. However, the total effect of all noise is 
not considered serious enough to warrant 
additional noise studies at this time. 


COMPARISON WITH CONVENTIONAL 
METHOD 


The effectiveness of the automatic reader as a 
tool for investigating the errors of precision 
balances rests on the considerable improvement 
in reading accuracy 
that it provides. This 
improvement appears 
very clearly from the 
results of a test in which 
readings were taken 
simultaneously by the old 
and new methods. An 
experienced telescopic 
observer made readings— 
** on the fly’’—of the tur- 
ning points in the mov- 
ing image of a millimetre 
scale, reading directly 
to millimetres and esti- 
mating tenths of milli- 
metres. Another obser- 
ver read off the turning 
points from the motion- 
less dial of the photo- 
electric device, reading 
directly to thousandths 
of an inch and estimating 
tenths of thousandths 
of an inch. As shown in 
Fig. 3, when plotted on 
agraph the readings from 
the stationary dial lie 
on a relatively smoother 
curve, less disturbed by 
random fluctuations. The same result appears 
from a graph of the calculated balance indications 
based on the two sets of readings respectively. 

The reader is currently being used to evaluate 
mechanical features that are under consideration 
for inclusion in a short-period high-precision 
automatic weighing system for which preliminary 
studies are under way. Already a number of 
useful results have been obtained. In one study, 
for example, the device has been used to show the 
effects of errors associated with a certain arrest- 
ment mechanism, while another has shown the 
re-loading error in a balance of one design when 
operated without arrestment, as indicated in 
Fig. 4 


a 


ARRESTED AND 


D 45-55 \ RELEASED 
g 
: L 
| 45-54} \ 
z \ 
! a 
< a ~ 
3 33 Je 
a waecanin 
- | EVERY 10 SECONDS 
> 45-52 : 
a i 
a } 
b momonondend $1 
45°51} 
eS Se SE. ne 5 
TIME — MINUTES 
45-61 
rt UNLOADED AND RELOADED 7 | 
5 45:60) PANS WITHOUT | 
z ARRESTMENT ' \ 
rR ' ' 
| j ' 
| 7 i 
FS 45°59 | A »! 
= ' H 
Ss ! 
G 
Fa 45°58} ' 
9 f - 
: i ' _ 
3 45:57} -~ vy 
“ — 
| a CS Le ee Sy ee ek eee ea 
0 | 2 3 4 5 


TIME — MINUTES 


Fig. 4—-Upper graph illustrates effects of a loose 
screw in the arrestment mechanism; lower graph 


indicates errors caused by the misalignment of the 
load transfer mechanism 
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Automatic Valve Actuation 


For three decades the Philadelphia 
Corporation of Philadelphia, Pa, has been 
amassing experience with LimiTorque valve 
actuators. Valve actuators corresponding in 
detail to the latest variants are now to be manu- 
factured in the United Kingdom by LimiTorque 
Valve Controls, Ltd., a wholly owned subsidiary 
of Opperman Gears (Holdings), Ltd. 

The principle of these valves is that when 
“shut ”’ is selected at the command post move- 
ment of the valve continues, not to a predeter- 


Gear 





The mechanism of a ‘* LimiTorque ’’ drive for a screw-down valve 


mined displacement, but until a certain resistance 
is encountered. A displacement sensor is, how- 
ever, necessary to limit the travel in the “ open ”’ 
direction, and a second reference is provided at 
the “shut ’’ end as a protection against failure 
of the torque limit. After very considerable wear 
of the seating faces has taken place, this travel 
limit may act before the valve is seated, in which 
case the travel limits must be reset. Electrically 
driven actuators are further protected against 
failure of the relays by an overheat sensor. 
Where air (vane or piston) or gas (turbine) 
motors are used, the fluid valves are mechanically 
actuated by the travel or torque sensors. 

The functioning of the actuator can readily 
be understood by reference to the picture of the 
mechanism. The threaded stem of the valve 
passes through the long nut seen at the bottom. 
This is driven by the worm wheel surrounding 
it; the torque is transferred by a dog clutch 
with a backlash of about three-eighths of a 
revolution, so that when the direction of drive is 
reversed the nut suffers a hammer blow which 
will, we are advised, loosen a stuck valve: the 
teeth of this clutch can be discerned. The wheel is 
in mesh with a worm that is splined on to its shaft 
and restrained by a coil spring : torques in one 
direction above the design value compress the 
spring, and the axial movement of the worm is 
sensed by the torque limit switch seen above the 
spring. A second worm on the same shaft drives 
the decade counter, which actuates the travel 
limits. Provision is made for the valve to be 
moved by means of a handwheel, and this may 
take three forms. In the first, a lever on the 
casing moves a gear on the worm shaft into mesh 
with a gear driven by the handwheel, at the same 
time withdrawing a dog clutch in the motor 
drive : this action cocks a set of toggles which will 
disconnect the handwheel if the motor is 
energised. In the second, for small valves, the 
handwheel surrounds the nut and the dog clutch 
providing the hammer blow is moved to engage 
it. The third system is that illustrated, where a 
handwheel can be fitted to the worm shaft : the 
torque limit switch can then be given a second 
function of isolating the motor when the shaft 
end cover is removed to fit the handwheel, 

As has been stated, the actuators to be built 
in Great Britain will comply strictly with the 
Philadelphia drawings : the early deliveries will, 
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in fact, be assemblies of United States manu- 
facture. The electric motors will be built by 
specialist contractors to a specification that 
includes not only performance requirements, but 
design provisions found necessary for satisfactory 
performance. The actuators can be supplied 
not only for screw-down valves, but also to turn 
butterfly valves through a further worm reduc- 
tion. Clearly, both gate and butterfly valves 
will have a highly non-linear response to actuator 
travel, and there is available a “* Hi-Lo ” feature 
which gives two output speeds by means of gears 
engaged by electromagnetic clutches, a low gear 
being used near the closed position and a high 
gear otherwise: the mechanical speed change 
allows a far wider change of speed than would 
be attainable by a variable-speed motor. 


Time Assignment Speech Interpolation 

A METHOD of increasing the number of tele- 
phone conversations carried by underseas tele- 
phone cables perhaps by as much as 100 per cent 
is being developed at Bell Telephone Labora- 
tories. The system is called “* TAS!” (Time 
Assignment Speech Interpolation). 

In a normal two-way telephone conversation, 
if the two directions of transmission are separated, 
each transmission path is idle, on the average, 
more than half the time. If two conversations 
are interlaced to take advantage of these gaps, 
greater use can be made of existing transmission 
facilities. In practice, the system would nat 
work with only two talkers on one line, since 
they would frequently be speaking at the same 
time. However, where a larger number of 
channels is available, such as a submarine tele- 
phone cable, an averaging effect occurs so that 
at any instant there is a greater probability of 
sufficient “ free time ”’ being available to accom- 
modate the larger number of conversations. 

“ TASI” is essentially a group of high-speed 
switches, so arranged that if, for example, thirty- 
six cable channels are available, seventy-two 
talkers can be connected. When there are more 
talkers than channels, the equipment will con- 
nect talkers who become active by disconnecting 
talkers who are silent at that moment. In turn, 
this disconnected talker will be assigned another 
momentarily inactive channel when he starts to 
speak again. A talker will be disconnected only 
when he is silent. 

The basis of the system is that when a talker 
starts talking, his voice actuates a speech detector. 
The speech detectors are scanned by a coutrol 
circuit similar to a modern digital computer 
When a talker becomes “ active’ this control 
circuit initiates a coded tone burst consisting of a 
group of four audio tones which precedes the 
voice over an available cable channel. After the 
tone burst, which lasts only 10 milliseconds, the 
control circuit connects the talker to the same 
channel. The coded tones operate switches to 
connect the talker to the proper line at the 
receiving end. The tones are not heard since the 
listener is not connected while they are being 
transmitted. When a talker is not “ active’ and 
his channel is needed, another coded tone burst 
is transmitted over a separate signalling channel 
and severs the connection. 

Switching of “ talkspurts ’ from one channel 
to another is accomplished in a few milliseconds 
by a time-division switch. Speech is sampled 
for about 2 microseconds and the resulting pulses 
steered to the appropriate idle channel during 
the sampling by the selective operation of tran-_ 
sistor “ gates’’ in each channel. This short 
interval of sampling makes it possible to sample 
all active talkers 8000 times a second and then 
reconstruct the speech from the samples before 
it is transmitted over the undersea cable. 

The signalling system in “ TASI” keeps the 
receiving end informed of the connections that 
the transmitting end has established. Four 
groups of audio tones are employed for signalling 
purposes—four tones in each of three groups and 
three in the fourth group. Each signal comprises 
one and only one tone from each group—if more 
or less are present, an error is indicated and 
appropriate steps taken to correct it. ‘“* Con- 
nect ’’ signals which precede the voice signal at 
the beginning of the speaker’s “ talkspurt”’ are 
sent over the same channel as the speech. Dis- 
connect and connection checking signals are 
sent over a channel used only for this purpose. 
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Personal and Business 


Appointments 


Mr. A. A. HAINING has been appointed sales 
manager of Exactor, Ltd 

Mr. ALAN SANDERSON, A.M.I.Mech.E., has been 
appointed sales manager of Blaw Knox Chemical 
Engineering Company, Ltd 

F. Perkins, Ltd., announces that Mr. Alastau 
Denholm has been appointed general sales manager 
of Perkins Outboard Marine, Ltd 

Wore Execrraic Toots, Ltd., announces that 
Mr. Leslie J. Cox has been appointed chief of the 
public relations department, and Mr. Edward 
Patterson, technical liaison officer 

STANDARD TELEPHONES AND Castes, Ltd., has 
announced the appointment of Mr. L. C. Burke as 
chairman of the board of directors of Standard 
Telephones and Cables (S.A.) (Pty.), Ltd., Johannes- 


burg. 

THe St. LAWRENCE SEAWAY AUTHORITY announces 
that Mr. Donald Mackenzie has been appointed 
general superintendent of operations, under the 


direction of Mr. R. J. Burnside, director of operations 
and maintenance 

THe UNirep KInGpom Atomic ENERGY AUTHORITY 
states that Mr. D. W. Fry has been appointed director 
of the Atomic Energy Establishment, Winfrith. 
Dr. F. A. Vick has been appointed deputy director of 
the Atomic Energy Research Establishment at Har- 
well and will take up his post later this year 

Marronair, Ltd., states that it is no longer repre- 
sented in the north-west by R. G. Smith (Accrington), 
Lid. It has appointed two new technical representa- 
tives in this area : Mr. G. Parfett, Liverpool, Chester 
and Preston; Mr. C. F. Holding, Leeds, Bradford 
and Wakefield. The representatives take up their 
appointments on May I. 

Mr. G. C. Oram, manager of the central engineer- 
ing workshops at Appleby-Frodingham Steel Com- 
pany, has been appointed works manager (production 
services), with effect from April 1. He will continue 
to act as technical consultant for engineering work- 
shops to the United Steel Companies, Ltd., but 
responsibility for Appleby-Frodingham’s central 
engineering workshops will be transferred to Mr. 
J. L. Gaskell, chief engineer. Mr. F. J. Watts will 
become manager of the workshops, Mr. E. A. Atkin 
is seconded as acting steelworks engineer and Mr. 
R. H. Siddons joins Appleby-Frodingham from 
United Steel's research and development department 
as assistant ironworks engineer 


Business Announcements 


Roco., Ltd., states that its London office is now 
at General Buildings, Aldwych, W.C.2 (telephone, 
Holborn 1985). 

OPANCOL, Ltd., states that its head office is now at 
20/21, Tooks Court, Cursitor Street, Chancery Lane, 
London, E.C.4 

Pre-Stressers (S.A.), Ltd., states that its address 
has been changed from Gepps Cross, South Australia, 


to 535, Grand Junction Road, Kilburn, South 
Australia 
West's PiwiInG AND CONSTRUCTION COMPANY, 


Ltd., announces that its Midland area office is now 


situated at Griffin House, 18 19, Ludgate Hill, 
Birmingham, 3 (telephone, Central 1416). 
British INSULATED CALLENDER’S CABLES, Ltd., 


announces that as from March 31, the address of its 
Cambridge branch office will be altered to 65, 
Devonshire Road, Cambridge (telephone, Cambridge 
55451, 2). 

MarRTONAIR, Ltd., is to open an office at 66, 
Mosley Street, Manchester, 2 (telephone, Central 
0032), on April 13. The office will be managed by 
Mr. Eric Donlon, and will carry stocks of cylinders, 
control valves and accessories 

INCANDESCENT Heat Company. Ltd.. announces 
that an agreement has been reached by which it has 
exclusive selling and manufacturing rights in the 
United Kingdom for all products of Swenson Evapo- 
rator Company (a division of the Whiting Corpora- 
tion), of Harvey, Illinois. To handle this work a 
chemical plant division has been formed, headed by 
Mr. C. J. V. Denning. 

HALL AND HALL, Ltd., announces that it is under- 
taking a re-equipment and modernisation scheme at 
its Hampton Works to satisfy an increasing demand 
for rubber and synthetic rubber sealing products. 
The automobile gasket division has been sold to 
the Engineering Components Group of Companies. 
The industrial gasket production will still be con- 
tinued and developed and the trade mark “ Hallite ~ 
remains the exclusive property of Hall and Hall, 
Ltd. 


Contracts 


Sir Ropert MCALPINE AND Sons, Lid., is the 
successful contractor for the Western Section of the 
Maidstone By-Pass, the value of which is approxi- 
mately £900,000. The by-pass will consist of dual 
carriageways for a distance of approximately 14 
miles and a diversion of the London Dover A20 road 
near the Maidstone Borough boundary for a length 
of approximately } mile. Several major bridges are 
included in the contract, one of which will carry the 
motorway over the River Medway, on a clear span of 
120ft. The precast concrete beams in this bridge will 
weigh up to 165 tons each. The work is due to start 
immediately and be completed in fifteen months 


STANDARD TELEPHONES AND Castes, Ltd., has 
received an order from the General Post Office for a 
subscriber trunk dialling telephone exchange to be 
installed at London Trunk Exchange, centre of the 
G.P.O. long-distance network This will be the 
largest S.T.D. exchange in Great Britain. Electronic 
register-translator equipment using cold cathode tubes 
will eventually provide subscriber trunk dialling 
facilities for approximately 100 automatic telephone 
exchanges in the London area. Later developments 
will enable United Kingdom subscribefs on telephone 
exchanges fitted with subscriber trunk dialling 
facilities to dial direct to Continental cities by the 
international subscriber dialling system 


Gwynnes Pumps, Ltd., has been awarded a contract 
worth £81,604 for fourteen pumps for the London 
County Council's Southern outfall works Ten 
21in/24in automatically-operated mixed-flow pumps, 
each of 8800 g.p.m. at 22ft head, will be supplied to 
return activated sludge from the final settling tanks 
to the aeration plant; and also four 9in 10in auto- 
matically-operated centrifugal pumps, each of 1700 
g.p.m. at 100ft head, for pumping primary sludge 
from the primary sedimentation tanks to overhead 
tanks or the sludge digestion plant. The con- 
tract also includes one 5-ton Vaughan over- 
head travelling crane, with motors by Laurence 
Scott and Electromotors, Ltd., and control gear by 
Watford Electric and Manufacturing Company, Ltd 


The work is being carried out under the direction of 


the Council's chief engineer 


THe GeNeRAL Evecrric Company, Lid., has 
received a contract worth about £4,000,000 for two 
200MW turbo-generators and auxiliary equipment, 
to be installed at the Kincardine generating station 
of the South of Scotland Electricity Board. The sets 
are the largest so far ordered for a Scottish power 
station. The turbines will be designed for steam con- 
ditions of 2350 lb per square inch gauge, 1050 deg. 
Fah. with reheat of 1000 deg. Fah., vacuum 28-9in 
with 55 deg. Fah. cooling water temperature. The 
feed heating will be in seven stages to a final feed 
temperature of 460 deg. Fah. The generators will be 
hydrogen cooled at a pressure of 50 Ib per square inch 
gauge, and will have an output of 235MVA, 0-85 p.f., 
three-phase, 50 cs at 16kV. The generator rotors 
will have hollow conductors direct-cooled by the 
hydrogen—the same arrangement as adopted for 
G.E.C. machines already in service—with a hydrogen 
pressure of 30 Ib per square inch gauge. The stator 
conductors will be liquid cooled. The contract 
includes condensing and feed-heating plant which will 
be manufactured by G. and J. Weir, Ltd 


STANDARD TELEPHONES AND CABLES, Ltd., has been 
awarded a contract valued at approximately £750,000 
by the Royal Board of Swedish Telecommunications 
for a propagation survey and for the supply and 
installation of 4000 Mc s microwave equipment to 
provide a link between Sundsvall and Boden. The 
system will join the large communications network 
of the south of Sweden to that in the north by con- 
necting the Stockholm—Sundsvall coaxial system with 
Boden, whence a coaxial system extends to Kiruna. 
The Sundsvall—Boden link (300 miles) will provide 
telephone circuits to three intermediate towns on the 
route, and will also interconnect six television and 
programme broadcast centres, involving an additional 
100-mile link to Ostersund. Each radio channel 
carrying telephony will be provided with automatic 
baseband switching equipment to effect rapid change- 
over to a standby channel. Supervisory and service 
channels for the network will be carried on an inde- 
pendent 4000 Mc's radio system of narrower band- 
width employing the same radio antenne as the main 
system. Four wideband programme channels for the 
sound radio f.m. broadcasting network will also be 
carried on this system. All stations will be provided 
with remote control and supervisory equipment work- 
ing in conjunction with centralised control positions 
at Sundsvall, Umea and Boden 


JOHN LAING AND SON (CANADA), Ltd.; ‘Has been 
awarded a contract for the construction of the new 
Queensborough Bridge across the north arm of the 
Fraser River in British Columbia. The employing 
authority is the New Westminster City Council. The 
new bridge is a mile downstream from the old and 
joins the main road on Lulu Island, just west of 
Pembina Street, which continues on to the Causeway 
connecting the island with the Annacis Industrial 
Estate. It will replace a swing bridge. The main 
span over the river is 300ft long with two side spans of 
186ft each. The south approach consists of 1200ft of 
embankment and 1600ft of reinforced concrete road- 
way in twenty-seven spans, rising from 1I5ft to 90ft 
above ground level, while on the north side there are 
2250ft of embankment and sixteen reinforced concrete 
spans rising to 97ft above ground level. The north 
approaches form a simple spiral and flyover. Over 
most of its length the roadway is 48ft wide with Sft 
sidewalks, and across the main spans is constructed 
with lightweight reinforced concrete. The first stage 
involves the construction of two large cofferdams to 
enable underwater excavation and concreting to 
commence. On the south side all foundations beat 
on timber piles through waterlogged peat ; the north 
approaches are on a gravel hillside with a slope of 
1 in 10. Total concrete to be placed is 21,000 cubic 
yards 


Miscellanea 


WELDING Course.-—In addition to the courses for 
welding operators and engineers, Quasi-Arc, Ltd., 
has now arranged, at Bilston, a special course of two 
weeks’ duration for foremen, supervisors and inspec- 
tors. This course will be held from July 20 to 31, 
1959 ; about half the time spent on the course will 
be allotted to technical and theoretical work and half 
to practical welding instruction. Lectures will be 
given on *‘ Arc Welding Procedures’ ; ** Classifica- 
tion of Electrodes”; ‘ Control of Distortion”; 
* Welding of Cast Iron ; ** Radiographic Examina- 
tion of Welds,” and ‘* Supervision of Welders.” 
The practical side will cover the welding of the 
various types of joints, the different techniques con- 
nected with recently developed electrodes and the 
testing and examination of welds. 

SMALL NITROGEN PLANTS.-—A range of small, 
compact, self-contained plants for the supply of 
liquid or gaseous nitrogen has been developed by 
Refinery Equipment and Speciality Company, Ltd., 
Valley Works, Monton Road, Eccles, Lancs, to the 
design of H.E. Charlton Engineers, Ltd. Five models 
are available which, between them, cover capacities 
from 1-5 to 24 litres of liquid nitrogen per hour o1 
2 to 30 standard cubic metres (70 to 1000 standard 
cubic feet) of gaseous nitrogen per hour. These 
plants are designed to produce nitrogen of up to 
99-9 per cent purity by the liquefaction and fractional 
distillation of air. The plants are fully instrumented 
and completely wired up electrically, and only require 
interconnecting pipework and electricity supply 
cables to be installed by the user. 

New INSTRUMENT LABORATORY.—Work has begun 
on a new research laboratory for the Cambridge 
Instrument Company, Ltd., at Jesus Green, Cam- 
bridge, where the building will form a frontage 
overlooking the green and the River Cam for the 
company’s factory. The top floor, with generous 
roof lighting, will form the design and drawing-office, 
and the three floors below are being equipped for 
instrument work involving physics, chemistry, elec- 
tronics and precision mechanical engineering. Staff 
are being recruited for an expansion in research, 
development and design activities. The architects 
are Messrs. Edward D. Mills and Partners, designer 
of the British Industries Pavilion at the Brussels 
Exhibition, 1958, and J. Jarvis and Co. is the main 
contractor The new laboratory is scheduled for 
completion in June. 


New SILICONE COMPOUNDS.—Two new silicone 
compounds are now being made by Imperial Chemical 
Industries, Nobel Division. One is a cable rubber 
and the other a silicone emulsion. Elastomer E.372 
is a 70 deg. Shore hardness cable rubber of improved 
physical properties, particularly in the elongation, 
which is now 225 per cent after a twenty-four hours’ 
oven-cure at 250 deg. Cent. Because of its hardness 
and other good physical properties, the rubber is 
recommended for the sheathing as well as the insula- 
tion of cables. It will satisfy an increasing demand 
for a cable rubber that is capable of indefinitely 
resisting ambient temperatures as high as 150 deg. 
Cent., and as low as minus 50 deg. Cent. Silicone 
Emulsion M.401 is designed as a release agent in 
rubber and plastics moulding and in some kinds of 
metal moulding. It is more stable at higher tempera- 
tures than the emulsions at present in use. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings, 
unless otherwise stated. The date first given is the date of applica- 
tion ; the second date, at the end of the abridgment, is the 
date of publication of the complete specification. Copies of 
specifications may be obtained at the Patent Office Sales Branch, 
15, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each. 


ELECTRONICS 
809,390. January 25, 1957.—LimirinG Circuits 
EMPLOYING TRANSISTORS, Philips Electrical Indus- 
tries, Ltd., Spencer House, South Place, Finsbury, 
London, E.C.2. 

This invention relates to circuits for limiting elec- 
trical signals by a transistor having an input resonance 
circuit. Such limiters are used, for example, in 
receivers for frequency-modulated signals. In the 
basic circuit shown, the signal to be limited is supplied 
to a resonance circuit comprising an inductance A 
and a capacitor B, which are connected in series 
between the emitter and the base of a junction 
transistor C operated in “* common base connection.” 
rhe collector circuit includes a circuit D across which 
the limited signal is produced. The collector circuit 
also includes a capacitor E together with a leakage 
resistor F and a rectifier G, which jointly constitute 
a dynamic limiter across the circuit A~B. On account 
of the very low input impedance of the transistor 
during its conductive period, the circuit A~B has a 
low natural damping and hence a high circuit quality. 
The circuit voltage at point H is detected by rectifier 
G, the time-constant of the filter E-F being so high 
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that the voltage produced across it cannot follow the 
unwanted amplitude modulation of the input signal 
and assume a value equal to the mean signal voltage. 
The circuit A-B is thus subject to a variable damping 
by which the unwanted amplitude modulation is 
partly suppressed. However, by suitable choice of 
polarity of rectifier G, the voltage across capacitor E 
also serves as the collector supply voltage, the 
impedance of the circuit D being so high that, when 
that instantaneous amplitude is reached at which the 
limitation of the limiter E-F-G begins, the instan- 
taneous value of the collector-base voltage periodic- 
ally becomes substantially zero, so that the transistor 
is operated in collector limitation. This involves a 
periodic increase in the input impedance of the 
transistor, which in turn causes the input circuit 
A-B to be periodically damped in a sense suppressing 
the unwanted amplitude modulation. For this 
purpose the impedance of capacitor. B must be sub- 
stantially equal to that of the circuit D as measured 
between the collector and the capacitor E. In order to 
avoid damping of the circuit during the negative 
half wave of the signal, a rectifier J having an opposite 
direction of conductivity and thus being conductive 
for this current is connected in parallel with the 
emitter-base path of transistor C. A variation of this 
scheme and an arrangement for operating the tran- 
sistor in common emitter connection are also 
described.— February 25, 1959 


ELECTRICAL 


809,574. January 2, 1957.—ELECTRICAL SIGNAL LIGHT 
Systems, Svenska Aktiebolaget Gasaccumulator, 
Lidingo, Stockholm, Sweden. 

In road traffic electrical signal light systems the 
light signal emitted is generally of predetermined and 
constant intensity when the light is on. The intensity 
has therefore to be sufficiently strong to enable the 
light to be seen even when the daylight intensity is 
strong. Thus at night the intensity is greater than ts 
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required for ease in identification and economical 
working of the system. It is also a disadvantage that 
if, during operation, the background light intensity 
becomes greater than normal, the state of the signal 
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light is difficult to determine. It is the main object 
of this invention to obviate these disadvantages. 
According to the invention there is provided an 
electrical signal light system wherein the intensity of 
the light emitted for visual indication is determined 
by the intensity of the light which impinges upon the 
system from the direction opposite to that in which 
light is emitted for visual indication. Referring to 
the diagram, 4 is a light source, the light from which is 
beamed by means of a guard B and possibly a lens 
system in the direction of the arrow C. In series 
with the light source there is connected a resistor D 
and a switch E by means of which the light source 
can be switched on and off as occasion demands. 
The resistor is shunted through contact F of relay G, 
the magnetising coil of which is connected in series 
with a light-sensitive resistor in the form of a photo- 
electric cell H and an adjustable resistor J. Current 
is supplied to the system through terminals connected 
to a power source. The photo-electric cell is provided 
with a guard K, so that it is sensitive only to light 
impinging upon it in the direction of the arrow. 
The current in the circuit comprising the magnetising 
coil of the relay G is therefore dependent upon the 
intensity of the light emanating from the direction 
opposite to that beamed by the light source. When a 
sufficient amount of light impinges on the photo- 
electric cell, the current flowing through the relay G 
increases so as to close the contact F and short- 
circuit the resistor D. This increases the emission of 
the light source to the required value. The level at 
which the relay is actuated can be adjusted through 
resistor J. Modifications of the equipment and 
circuit described in the specification include the use 
of a transductor in place of relay G, and of a transistor 
amplifier to amplify the control impulses from the 
photo-electric cell. —February 25, 1959 


809,323. November 16, 1956.--Devices For Sup- 
PORTING CABLes, Belling and Lee, Ltd., Great 
Cambridge Road, Enfield, Middlesex. (/nven- 
tors ; John Trevor Morgan and William Henr) 
Vincent.) 

This invention relates to devices for supporting 
cables, particularly electrical cables, at a distance 
away from the surface of a structure, such as a roof, 
side of house or wall of room. A length of metal 
rod of circular cross section is threaded at one end 
to constitute a wood screw. The other end of the 
rod is bent to form a flattened inverted “*S°’ bend 
with the inverted “* S ** lying in a plane normal to the 
major axis of the shank formed by the rest of the 
rod. This part of the rod is covered by an insulating 
material which is illustrated by the shading in the 
diagram. The cable is first pushed through the top 
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space of the inverted “S ~ bend and then bent back 
upon itself in the direction of the shank until it can 
be slipped sideways through the gap to take up the 
position shown. It will be seen that the shank con- 
stitutes the member having at one end three surfaces 
denoted by the letters A, B and C which are integral 
with one another and with the shank since they are 
part of the inverted ““S** bend. It will also be seen 
that these surfaces are spaced apart so as to be 
capable of supporting the cable D in contact with 
each surface, the surface B between surfaces 
A and C being disposed on one side of the 
cable and surfaces A and C on the other side. As the 
inverted ** S ’’ bend has a common median plane the 
cable in side view will be formed with a kink embrac- 
ing surface B. The shank may have a nut and 
thread if desired, or other means of securing it to 
a structure may be provided.--February 25, 1959 


MINING ENGINEERING 
809,524. December 7, 1956.—TRANSMISSION OF 
SIGNALS IN SHAFT WINDINGS, Standard Tele- 
phones and Cables, Ltd., Connaught House, 
63, Aldwych, London, W.C.2. 

According to this invention there is provided a 
mine signalling system for communication between 
a fixed station and a cage in which the cage and its 
supporting rope form an electrically conducting closed 
loop through which a.c. communication signals may 
be transmitted. Transmitting and receiving devices 
situated at the fixed station and cage are each induc- 
tively coupled to the loop. The winding rope B, 
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together with the cage A, forms a galvanically closed 
circuit. The signal transmitting-and-receiving device 
above ground level consists of a hearing and speaking 
arrangement C, a reversible amplifier D and the 
press-to-talk button —. The stationary signal ‘circuit 
extends over an iron-cored transformer F, through 
the window of which the winding rope is led. The 
signal transmitting-and-receiving equipment G, 
arranged on top of the cage, is also connected with 
an iron-cored transformer H, which is so mounted 
on the cage that the winding rope runs through its 
window. The engine man, by actuating the press-to- 
talk button E, can alternately connect his microphone 
or his loudspeaker to the intercornmunication ampli- 
fier D. The speaking currents produced in the tele- 
phone set G on the cage are conducted via the trans- 
former H, the rope circuit B and the transformer F 
to the amplifier D and are led from there to the loud- 
speaker. In the opposite direction the speaking 
currents are conducted from the microphone in the 
engine-room via the reversed press-to-talk button at 
first to the amplifier and then fed via the transformer F, 
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the rope circuit B and the transformer H to the 
telephone set G. When the call is made from the 
cage no special calling signal is required, in fact, the 
engine man may be spoken to directly via his loud- 
speaker. The call from the winding engine-room to 
the cage can be made, for example, by self-excitation 
of the amplifier D, whereby the speaking equipment 
G on the cage is caused to howl. In order to permit 
telephone calls to be made from all platforms of the 
cage it is recommended that plug-in sockets be 
provided on each platform, which are in connection 
with the transformer H. Then, for example, portable 
sound-powered microtelephones can be connected to 
these plug-sockets. Since only speaking currents are 
transmitted, the system is intrinsically safe. 
February 25, 1959. 


METALLURGY 


809,555. April 18, 1956.—Bopies oF CHROMIUM 
BorRIDE AND CHROMIUM MOLYBDENUM AND 
THEIR PRODUCTION, Metallwerk Plansee G.m.b.H. 
Reutte, Province of Tirol, Austria. 

This invention relates to chromium-boride con- 
taining structural materials or compositions which 
exhibit high hot strength, high heat shock resistance 
and high corrosion resistance at elevated tempera- 
tures. It is based on the discovery of a new material 
superior in rupture strength to those disclosed in 
Specification No. 786,061 and is obtained by com- 
bining chromium diboride Cr,B with a chromium- 
molybdenum alloy with the ratio of the diboride to 
the alloy therein varying from 95/5 to 10/90 and the 
ratio of the chromium to the molybdenum of the 
alloy varying from 95/5 to 50/50 (by weight). For 
best results, the material should be free of carbon 
impurities greater than 0-1 per cent and free of iron 
impurities greater than 0-15 per cent, and nitrogen 
content greater than 0-05 per cent. One phase of 
the invention is based on the discovery that the 
temperature at which the material produced by 
sintering or hot pressing may be varied by controlling 
the oxygen impurities. Thus, if the unmoulded 
material is made under conditions which leave 
therein a maximum of 1-5 per cent O, and 0-3 per 
cent N, the desired shaped material may be produced 
by sintering between 1470 deg. and 1530 deg. 
Cent. On the other hand, if the unmoulded material 
is made under conditions which reduce the oxygen 
impurities to at most 0-1 per cent and the nitrogen 
impurities to at most 0-05 per cent the desired shaped 
material may be produced by sintering at 1610 deg. 
Cent. Such change in the sintering temperature also 
controls the strength of the resulting materia! with 
the higher rupture strength being obtained with the 
material which has been sintered at the higher tem- 
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perature. Thus, a sintered material of the invention 
consisting of 20 per cent Cr,B and 80 per cent Cr-Mo 
alloy consisting of 80 per cent Cr and 20 per cent Mo 
had a stress-to-rupture life of 100 hours under 
14,000 Ib per square inch at 760 deg. Cent. when 
produced with oxygen impurities of | per cent by 
sintering at 1470 deg. Cent. Similar material pro- 
duced with oxygen impurities reduced to at most 
0-1 per cent and sintering at 1680 deg. Cent. had 
stress-to-rupture life of 200 hours under the same 
load and temperature conditions.—February 25, 
1959 


Launches and Trial Trips 

Ex Loo, oil tanker ; built at Wallsend by Swan, 
Hunter and Wigham Richardson, Ltd., for Lobitos 
Oilfields, Ltd. ; length between perpendiculars 
515ft, breadth moulded 72ft 6in, depth moulded 
39ft 6in, deadweight 15,300 tons on 28ft draught ; 
service speed 14 knots ; twenty-seven cargo oil tanks, 
two pump rooms, cathodic protection, four 500 tons 
per hour cargo oil pumps, three 100 tons per hour 
stripping pump: two 210kW diesel-driven genera- 
tors ; Wallsend-Doxford diaphragm oil engine, 
six cylinders, 670mm diameter by 2320mm combined 
stroke, 6250 b.h.p. at 114 r.p.m., two multitubular 
Scotch boilers. Launch, December 22 
trawler ; built by Smith's Dock Com- 
Hellyer Brothers, Ltd. ; length 
breadth moulded 


FALSTAFF, 
pany, Ltd., for 
between perpendiculars 190ft, 


34ft 6in, depth moulded 17ft 10in fish room 
capacity 18,250 cubic feet, bipod mast ; English 
481kW 


Electric diesel-electric machinery, three 
310V generators each driven by a mark CSRKM 


turbo-charged and after-cooled diesel engine and 
surmounted by a 60kW d.c. auxiliary generator 
main propulsion by single armature 930V d.c. motor 
rated at 1800 s.h.p. at 175 r.p.m. Trial, January. 
EASTERN TRADER, cargo ship ; built at the Neptune 
works of Swan, Hunter and Wigham. Richardson 
Ltd., for the Indo-China Steam Navigation Company, 
Ltd., Hong Kong; length between perpendiculars 
450ft, breadth moulded 62ft, depth moulded to shelter 
deck 40ft 4in, deadweight 10,900 tons on 27ft 64in 


draught (open shelter deck), 13,000 tons on 30ft 74in 
draught (closed shelter deck); five cargo holds, 
one 50-ton, one 20-ton and sixteen 10-ton derricks, 


electric deck machinery ; three 330kW generators ; 
Swan, Hunter-Doxford oil engine, five cylinders, 
670mm diameter by 2320mm combined stroke, 
eee to burn boiler oil, 5600 b.h.p. at 117 r.p.m 
Trial, January 28 


Catalogues and Brochures 


Braooxwirst SwitCHGeaR, Ltd Northg Works, Newry 
Park, Chester Leafict 1114 dealing with equipment for 
pumping and sewage drives 

Baker Perxins, Ltd., Westwood Works, Peterborough 





[Mustrated folder giving details of the plastics extrusion equip 

ment manufactured by this compan) 
MARCONI'S WIRELESS en ry COMPA. , Ltd., Marconi 
describing all travelling wave 


House, Chelmsford, Essex 





tube communication 8) stems, type -HMS 

AvUToMeTRIC Pumps, Ltd Watersid Maidstone. Kent 
Leaflet giving details of Type ¢ bracket n nted centrifugal 
pumps, with outputs uf 7009 gallons pe 

THE STANDARD AND PocHin Brornuers, | Evington Valle 
Road, Leiester Publicatio No IS6A, giving details of 
we DY and * Q.M. ”’ multivane centrifugal fan 


rd Avenue, New 


THe M. W. Kettoca Company, 7il TI 
the “ HyL 


York, 17, N.Y U.S.A Brochure describing 
process for converting iron ore int ror 








James NEILL AND ( ELD), Ltd Napier Street 
Sheffield, 11! Leaf j I ys No. 56 sheet 
saw which is designed for cut uilding 1 ‘ 

(LONDON), Ltd., Woolwich Road 


G. A. Harvey anp ¢ 


London, S.E.7 Iilustrated leaflet giving is of welded 





fabrication at the Rolls-R € 
Unirrep Coke and Cuemicats Company. Lid., Orgreave 
Handsworth, Sheffield, 13.--Leaflet describing and illustrating 
the uses of “ Orkot"’ bushes Orkot Ss a material made 
from fabric reinforced resi 
Crosstey Brorures. Ltd Opensha Manchester. 11 
Nos. 208 { 209 dealing with the 


*Crossiey Chronicies 


this firm's diese! eng Dounreay power 





application of 
station and on the Sudan pu 





ing scher 


N e Works, Beeston 





MyYFrorp ENGINEERING Company, Ltd 
Nottingham.—Leaflet No. 1205 describing an angular whee 
dresser, available with either of three different b making 

ines 


adaptable to most makes and types of gr ling ft 


Sree Pumps, Ltd Myr R Eastbourne 








STAINLESS 
Sussex Illustrated folder describing REC ps for the 
dairy, food and chemical industries. The pump manufac- 
tured in four sizes with capacities from SO to 6000 imperial 
galions per hour 

LAWRENCE Enwarps anp Co. (Enc v i Commercial 
Buildings, Oxford Street, Kidderr ue Sole concessionnaire 
for Domkraft AB Nike, Sweden.)—-Leafiet No. 34E, giving 
technical details of “ Nike"’ hydraulic lift truck table, type 
LV750. The table has a lifting capacity of If : 

I 43, Berkeley Square 
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MEGATOR PUMPS AND ¢ 
London, 1.—I!lustrated folder describing the Doiphin ’ 
floating suction strainer, designed for use » pumps drawing 
from streams, ponds or sumps, Gewatering S, quarries and 

The text is in English, Fre nd German 


excavations 


Avica Equipment Lid., Mark Ro ad Heme! Hempstead, 


w Mk. 3 series 





Hertfordshire. Ulustrated bookiet descr g 

swivel pipe coupling for industria The new series, 

for din, din and tin pipelines, has been subjec functional 

tests at pressures up to 4000 Ib per sq < 4 ymponents 

of the coupling, apart from the sealing gland d back-up ring, 
m plating 


are in steel, protected by Cadmiun 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
cases the TIME and PLACE at which the meeting is 


meeting. In all ¢ 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Wed., April 1.—HALIFAX BRANCH : Crown Hotel, Horton Street 
Halifax, ** Lesser-Known Regulations in the Thirteenth Edition 
of the LE.B. Regulations,” E, Smita, 7.45 p.m. & Man- 
CHESTER BRANCH Engineers’ Club, Albert Square, Man- 

chester, 2, **‘ Modern Trends in Lighting for Commercial and 
Industrial Buildings,’ A. Wilcock, 7 p.m. ¥ NORTH LONDON 
BrRaNcH : Wood Green Town Hall, Wood Green, London, 
N.22, “ Space Travel,"’ J. P. Flitcroft, 7.45 p.m. y& Preston 
BRANCH R.A.F.A. Club, East View, Preston, “ Electrical 
Cable Problems,’’ K. Leyland, 7.30 p.m. 

Thurs., April 2.—SOUTHAMPTON BRANCH Pilgrim Room 
Polygon Hotel, Southampton, * Television Practices,” 
Force, 8 p.m 

Fri., April 3.—Bristot AND West oF ENGLAND BRANCH : Royal 
York Hotel, Bath, “ The Work of the National Inspection 
Council,’ 8 p.m. %& LiverPpoot AND Districr BRANCH 
Industrial Development Centre, M.A.N.W.E.B., Paradise 
Street, Liverpool, 1, ** Revision of British Standards and the 
Effect on Electric Motor Performances,”’ F. T. Bartho, 7.30 p.m 


BRITISH INSTITUTE OF MANAGEMENT 
-PRODUCTION CONTROL StTuDyY Group 
Fetter Lane, London, E.C.4, “‘ Scheduling 
’ B. E. Stokes 


Tues March 31 
Management House, 
and Optimum Machine and Labour Utilization, 
2.30 p.m 


BRITISH INSTITUTION OF RADIO ENGINEERS 

SouTH MIDLANDS SECTION : Winter Gardens 
Malvern, “* A Simple High-Quality F.M. Broadcast Receiver 
Employing a Pulse-Rate Discriminator,’ P. J. Baxandall, 
7 p.m. # NortH WESTERN SECTION : Reynolds Hall, College 
of Technology, Sackville Street, Manchester, 1, “ Principles of 
lransistor Circuitry,’’ B. R. A. Bettridge, 6.30 p.m 

Mon., April 6.—-Computer Group : London School of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street, London 
W.C.1, Symposium on “ Large Capacity Storage Devices 
3 p.m. and 6 p.m. 


CENTRAL LONDON PRODUCTIVITY ASSOCIATION 

Thurs., April 2.—-Great Hall, Northampton College of Advanced 
Technology. St. John Street, London, E.C.1, One-Day Con- 
ference, The Use of Computers in Production Control! 
opened by Sir Walter Puckey, 10 a.m 


ILLUMINATING ENGINEERING SOCIETY 


Wed., April 1.—EpDINBURGH CENTRE Y.M.C.A., 14, South St. 
Andrew Street, Edinburgh, Annual General Meeting. 6.30 p.m 
Mon.,, April 6.—Leeps Centre : Guildford Hotel, Leeds, Annual 


General Meeting, 6.15 p.m. 


INSTITUTE OF PETROLEUM 
Wed., April 1.—61, New Cavendish Street, London, W.1 
* Hypoid Gear Lubricants and Additives,’ J. S. Elliott, N. E. F 
Hitchcock and E. D. Edwards, $.30 p.m 


INSTITUTE OF PHYSICS 
to Sat., April 4.—S Tress ANALYSIS Group 


Delft, Netherlands, Delft Conference 
T.N.O 


Thurs., April 2 


Tue March 31, 
Technische Hogeschool, 
in collaboration with the Instituut, 


INSTITUTE OF REFRIGERATION 


Thurs., April 2.—Institute of Marine Engineers, The Memorial 
Building, 76, Mark Lane, London, E 3. ** The Measurement 
and Determination of Noise in Small Refrigerating Machines 


W. R. Hall, 5.30 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Thurs 4pril 2.—-NORTH WESTERN ASSOCIATION Engineers 
Club, Albert Square, Manchester, 2, “‘ Remedial Works to 
Scour-Pipe Alwen Reservoir,"” K. M. Vine-Lott, and Tuffley 


Road Bridge-——-Gloucester By-Pass,’’ L. E. May, 6.30 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 

LONDON GRADUATE AND STUDENT SECTION 
Savoy Place London, W.C.2, ** Discriminators (F.M, 
Detectors) with Particular Reference to the Bond Disc,’’ S. J 
Read, 6.30 p.m. x Tees-sipe Sus-CenTrRe Cleveland 
Scientific and Technical Institute, Corporation Road, Middles- 
brough, Annual! General Meeting * Electrification of the 
U.K.A.E.A. Industrial Group Factories,”’ J Binns and 
W. J. Outram, 6.30 p.m 

Thurs., April 2.—OrprNnary MeetInG : Savoy Place, London, 
W.C.2, Discussion, ** Women in Engineering,’ opened by Sir 
Willis Jackson, 5.30 p.m 

Vion., April 6.—INPORMAL MeettInG : Savoy Place, London, 
W.C.2, Discussion on “ Co-operation between the Electricity 
and Gas Industries,’ opened by F. C. Smith, 5.30 p.m. 
te MerRseY AND NortH WALES CENTRE: Royal Institution, 
¢ olquitt Street, Liverpool, Annual General Meeting, “* Artificial 
Fibres P. T. Standring, 6.30 om. % Nortu-Eastern 
RADIO AND MEASUREMENT Group: College of Technology, 
Rutherford, Annual General Meeting, Films, 6.15 p.m 
% SoUTH MIDLAND CENTRE College of Technology, Gosta 
Green, Birmingham, Joint Meeting with the South Midland 
Supply and Utilization Group ; “ The Provision of Adequate 
Electrical Installation in: ‘(a) Multi-Storey Flats and 
Maisonettes,”’’ C. A. Belcher, “ (6) ‘ Houses,’ ’’ C. C. Hyams, 
6p.m 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS 

IN SCOTLAND 


9, Elmbank Crescent, Glasgow, “ Engineering 
A.C. Railway Electrification 


Wed dpril 1 


Tues April 7 
Aspects of 25kV Overhead 


A. Watt, 6.30 p.m 
INSTITUTION OF HIGHWAY ENGINEERS 


Wed 4pril 1.—East ANGLIA BRANCH Assembly House 
Theatre Street, Norwich, Annual General Meeting ; Film 

Show, 6.45 p.m 
Fri... April 3.—LONDON BRANCH Institution of Structural 
11, Upper Belgrave Street, London, S.W.!, “ Some 
Administrative Problems Arising on 


’J. D. W. Jeffery, §.30 p.m 


Engineers 
of the Technical and 
Motorways in Great Britain,” 


INSTITUTION OF MECHANICAL ENGINEERS 


Wed April 1.—EASTERN GRADUATES’ SECTION Whole-day 
Visit to Bell Foundry (morning) and P.E.R.A. (afternoon), 
Loughborough and Melton Mowbray 


Thur April 2.—YorKSHIRE GRADUATES’ SECTION Grand 
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Hotel, Sheffield, ‘“* Materials Handling in American Drop 


ad Forges,” W. G. Kirkwood. 6.30 


p.m 
April 3.—1, Birdcage Walk, Westminster, London, S.W.1, 
Technical Film Show, 6 p.m. 

Tues., April 7.—L “Tey DA Vinct LECTURE FOR SCHOOLBOYS 
AND SCHOOLGIRLS : Birdcage Walk, Westminster, London, 
S.W.1, “ Transport On and Under the Sea,” W. A. Crago and 
E. Norton, 10 a.m. and 2.45 p.m. ye SoutH Waces BRANCH : 
Kingsway Demonstration Theatre, S. Wales Electricity Board, 
Swansea, “ Manufacture of Smal! Steel Castings by New 
Moulding Techniques,” B. Carter, 6 p.m. & NorTH 
WESTERN A.D. CENTRE: Leyland Motors, Ltd., Leyland. 
Lancs, “‘Standards and Standardization in the Motor 
industry,’ E. F. Woodbridge, 7.15 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 

Thurs., April 2,—LuTON GRADUATE SECTION : Small Assembly 
Hall, Town Hall, Luton, “ Cutting Tool Research and Develop- 
ment,”’ L. Holland ; Annual General Meeting, 7.30 p.m. 

Tues., April 7.- BIRMINGHAM GRADUATE ee Visit to 
Round Oaks Steel Works, Brierly Hill, Worcestershire, 7 p.m 
*% LiveRPOoL GRADUATE Section : Radiant House, Bold 
Street, Liverpool, 1, ‘‘ Mistakes,’ E. Walshaw, 7.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 
Wed., April 1.—MIDLAND SECTION James Watt Institute, 
Great Charles Street, Birmingham, Repeat of Presidential 
Address, ** Inspiration and Integration,’’ W. M. Larke, 7 p.m. 
Fri., April 3.—Pepys House, 14, Rochester Row, Westminster, 
London, S .W.1, Films: “* Great Day,”’ “* More Power from 
the Atom,’ * Radioisotopes in Industry,’’ and * Metals of the 
Nuclear Age,’’ 7 p.m. 


LIVERPOOL METALLURGICAL SOCIETY 
Thurs., April 9.—Library, Department of Metallurgy, The 


University, 146, Brownlow Hill, Liverpool, 3, “ Boron in 
Steel,”’ F. B. Pickering, Annual General Meeting, 7 p.m 


MANCHESTER GEOLOGICAL AND MINING SOCIETY 
Thurs., April 9. -Wigan and District Mining and Technica! 
College, Wigan, “* Research on Industrial Relations,’ W. H. 
Scott, 3.15 p.m. 
MANCHESTER STATISTICAL SOCIETY 
Fri., April 3. INDUSTRIAL Group : Portico Library, 57, Mosley 
Street, Manchester, “* Recent Developments in the Measures 
ment of Productivity in the Textile Industry,”’ L. H. C. Tippett 
6 p.m, 
NEWCOMEN SOCIETY 
Wed., ey 8.—-Science Museum, South Kensington, London, 
S. Drive to Stores in Windmills,’ Rex Wailes ; ‘* Danish 
Windenills,” Anders K. Jesperson, 5.30 p.m 


NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 
Fri., April 3.—Lecture Theatre, Mining Institute, Newcastle 
upon Tyne, ** Resistance and Propulsion of Trawlers,’’ D. J 
Doust and T. P. O'Brien, 6.15 p.m. 


PLASTICS INSTITUTE 


SOUTHERN SECTION : Chemistry Department, 


Thurs., April 2 
“ Courtelle—A New Acrylic 


he University, Southampton, 
Fibre,”’ H. Hampson, 7.30 p.m 
Fri., April 3.—NORTH-WESTERN SECTION : Textile Institute, 
Blackfriars Street, Manchester, * Developments in the Pro- 
cessing and Application of Acrylic Resins,’ L. Griffiths. 


6.45 p.m 
RAILWAY DEVELOPMENT ASSOCIATION 
Tues., April 14.—Tudor Room, Caxton Hall, Westminster. 


London, S.W.1, Discussion, in association with the Railway 
Conversion League, “* Railways into Roadways,’ 7.30 p.m. 


REINFORCED CONCRETE ASSOCIATION 
Thurs., April 2.—-West OF ENGLAND BRANCH : New School of 
Engineering, The University, Bristol, Annual Meeting and 
Films, 6 p.m. 
SOCIETY OF CHEMICAL INDUSTRY 
Fri., April 3.—Robinson Lecture Theatre, Manchester University, 
Oxford Road, Manchester, 13, “ Titanium and its Alloys as 
Materials of Construction for Chemical Plant,” K. W. J 
Bowen, 6.30 p.m. 


SOCIETY OF ENGINEERS 


Mon., April 6 -Geological Society, Burlington House, Piccadilly, 
London, W.1, * Sonics,’’ G. Constantinesco, § p.m. 


SOCIETY OF INSTRUMENT TECHNOLOGY 
Wed., April 1.—SOUTH YORKSHIRE SECTION The University, 
St. George’s Square, Sheffield, 1, Annual General Meeting ; 
* Instrumentation and Automatic Control at I.C.1,, Billing- 
ham,”’ C. H. Gregory, 7 p.m 


UNIVERSITY COLLEGE LONDON 


Wed., April 15.—Gower Street, London, W.C.1, *‘ The Work 
of Coker and Filon on Photo-elasticity,’’ H. T. Jessop, 6 p.m 


UNIVERSITY OF LIVERPOOL 
Sun. to Sat., April § to 11.—Derby Hall, Liverpoo!, Easter 
Conference on Mathematics. 


WEST OF SCOTLAND IRON AND STEEL INSTITUTE 


April 10.—-39, Elmbank Crescent, Glasgow, Symposium on 


Fri., 
* Open-Hearth Furnace Maintenance,”’ 6.45 p.m 


Advanced Engineering Courses 


Nuclear Reactor Technology. DEPARTMENTS OF ELECTRICAL 
ENGINEERING AND Puysics, Institute of Technology, Bradford 
A six weeks’ course, presenting in some detail the basic prin- 
ciples of the physics and engineering of nuclear power reactors 
to those interested or engaged in this field. Monday, April 20 
to Friday, May 29. Fee £30. 

Production Planning and Control. INSTITUTE FOR ENGINEERING 
PRODUCTION, “* Southfield,’ 16, Norfolk Road, Edgbaston 
Birmingham, 15. This course is intended for industrial 
executives, senior production engineers and controllers, O. and 
M. personnel and other specialists in related fields. Methods 
of production planning and control will be discussed. 
Monday, April 20 to Friday, May 1. Fee 55 guineas. 

Mechanical Vibrations. NOTTINGHAM AND District TECHNICAL 
Co.ieGce, Burton Street, Nottingham. A post-graduate course 
of twelve lectures to be held on Friday evenings, commencing 
April 10, 6.45 p.m. Fee Ils. 
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GATE VALVES UP TO 2° 











(SECTION) TEES 
UP TO 2'/," 









ELBOWS AND | 
BENDS UP TO 2'j,” 


WE ALSO MAKE 
Power Screw Presses 
(SECTION) TAP Double Action type Drawing Presses 
ivaaen “ te Open-fronted Presses 
Double sided Presses 
Single and Double Crank Presses 
All types of Automatic Feed Presses 
Minting machinery 
Cartridge machinery 


TAYLOR & CHALLEN LID siemnenam 19 | 









200 ton 5 Action Press for ‘cored’ forgings CROSSES UP TO 2'/,” 











Once again, 
valves by Crane 


\t the Firestone Tyre & Rubber Co. Ltd., their latest 
Tyre Vuleanizing Press is almost entirely automatic. A 
plant of this type must not be delayed due to valve 
failure, and naturally the Firestone engineers selected 
(‘rane valves to ensure a high standard of service and 
dependability. Their choice for this plant was the Crene 
No. D186 Bronze Gate Valve. Important features of this 
valve are that it has a union bonnet, nickel alloy wedge 
dise and stainless steel seats. The confidence placed by 
engineers in Crane products is emphasised by this asso 
ciation with Firestone— for here Crane valves are playing 


an important part in one of the latest examples towards 


automation in industry. 









Crane No. D186 
Bronze Gate Valve, 
trimmed with nickel 


alloy wedge dise and 






\ section of the Bag-o-matic Tyre Curing plant featuring Crane No. D186 valves. 








( Photograph by permission of The Firestone Tyre and Rubber Co. Ltd.) stainless steel seat 8, 


CRANE 


VALVES OF BRONZE. CAST IRON AND CAST STEEL 






is suitable for steam 
working pressures up 
to 300 pounds per 


square inch, 550° F. 


CRANE LTD 15-16 RED LION COURT, FLEET STREET, LONDON, E.C.4 Work IPSWICH Branches; Birmingham, Brentford, Bristol, Glasgow, London Manchester 
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YOU HAVE AN INVITATION TO VISIT 
OUR STAND AT THE ENGINEERING, 
MARINE, WELDING & NUCLEAR 
ENERGY EXHIBITION 

















DRYSDALE 
PUMPS 


We} are showing an interesting display of pumping 


equipment for the marine engineer and_ industrial 


pump user. 
DRYSDALE & CO. LTD., 


Manufacturers of Pumping Equipment for over 85 years. 














FLOWMETERS for petrol 


* 


epee 
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Amal Flowmeters are precision instruments used exten- 
sively on engine test bed installations and enable the fuel 
flow to be directly read off at every instance of engine 
performance. 

Their accuracy is within plus or minus 2 per cent. 
Various models are available covering a range of I pint per 


hour to 400 gallons per hour. 


Send for list No. 323. 
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AMAL LTD -HOLDFORD ROAD 
WITTON - BIRMINGHAM 6 
TEL: BIRCHFIELOS 4571 
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SAFETY HELMETS 


EVEROAK Safety helmets are 
manufactured under British Standard 
Licences—your guarantee of a first- 
class safety product 


PRICE 17/6 EACH 


EVEROAK gives complete head 
protection for those working in: 
Quarries, Mines, Building Sites, 
Ship Yards, Refineries, etc., etc 


EVERITT W. VERO & CO. LTD 
z EAST DULWICH ROAD - LONDON S.E.22 


Ey tNNNtRNNNSURE UIT! PYNEPEGULSTEROVRUATOPSONSEE TU AUASOGROOUOLUSHASA OLLI TETSOP EU AMAEDEPE UE PULL SU LLC LR 


<7, AVAILABLE IN VARIOUS COLOURS. WRITE FOR FULL DETAILS TO: 





o 
e 
Yonwa® 





ee YYQUNVOMRRETARNLUL 440 PFOALCLL 4424 AMMMONORN cet PTL204 00 4GREPRORPERNANL 100A AM N 0 R RIS BROS LT _ oo . 
i : D | 
2 Keep ahead in safety ... : veda | 








DESIGN, DETAILING 
and- DEVELOPMENT ff cal 


4 el 
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Aeronautical Engineering 
Chemical Plant 
Electrical Engineering 
Mechanical Engineering 
Mechanical Handling 
Nuclear Engineering 
Plant Layout 
Production Tooling 
Servo Mechanisms and 
Automation 
Special Machines and Projects 
Structure and Reinforced 
Concrete, etc. 





} 
CROSTHWAITE FURNACES and 
SCRIVEN MACHINE TOOLS LTD. 
York Street lromworks, Leeds 9 Tel.: 32411-2 
32, Victoria Street, London, S.W.1 Ted.: Abbey 2966 


53 VICTORIA STREET S.W.1 
— TEL. ABBEY 6132 — 














The plant in the building illustrated above has been in 
operation for over four years producing 30 tons per hour 
of an accurately blended compound of four main ingredients 
The raw materials are delivered from ground level to large 
storage silos by elevators. From the silos the materials are 
conveyed to automatic weighing machines. A 
predetermined amount of each ingredient is weighed and 
delivered on to belt conveyors feeding a skip hoist which, 
in turn, feeds the blender. Here the materials are 
intimately mixed, discharged and taken by belt conveyors 
to the processing plant. The control panels of the 
installation have illuminated mimic flow diagrams. 






ONDON, E.C. 4. 


From off-loading at ground level to storage silos 
From silos to weighing and batching unit 
From batching unit to blender 


From blender to processing plant .... 


STURTEVANT 


BATCHING & BLENDING 


PLANTS 


are completely automatic and materials 
are mechanically handled throughout. 
They are simple to install, easy to 
CAE maintain, and trouble-free in operation. 


Lt D. For further particulars of Sturtevant Batching and 
Blending Plants write to our reference Z.101/E'B! 








AUSTRALIA: STURTEVANT FNGINEGRING CO. (AUSTRALASIA) LTO 400 SUSSEX STREET 


SYONFY NSW 











pee RS eee 


LEON D A act wg ey epee: 


sais 


7Hme ENGINEER 


JOINTING COMPOUNDS? 


fe a jointing problem— 
Benefit from over forty years’ experience in 
this field. Free technical advice 


given to ensure that you get the 
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WEST 


























makers of HERMETITE 


THE WORLD'S MOST COMPLETE RANGE OF JOINTING COMPOUNDS 






THE KENILWORTH MANUFACTURING CO. LTD., 





WEST DRAYTON, 





MIDDLESEX 
















The Wicksteed 8” x 8” Hydramatic is the out- 
standing 1959 development in Sawing Machines 
and is the result of over 50 years’ experience 
in metal cutting machine design and manu- 
facture. 

It is the most up-to-date advance on the highly 
successful Hydraulic Resistance type which 
has been in the lead of quality Sawing Machines 


for many years. 


Superior to previous Hack Sawing Machines 
it is capable of obtaining a greater performance 
from thinner high-speed steel blades and 
excels particularly where special alloys and 
high-tensile steels are used. 

The triple-acting hydraulic control unit uses 
more of the blade and as the teeth are more 
evenly loaded, gives longer life and greater 


output per blade. 





ald", A-1-) feed oa lol) are leh s-Talet-le| 


metal 


sawing machine 


available to-day 





Send for details of the new 





Adjustable motor trip 
switch allows machine 
tostopinany position at 
finish of cutting cycle. 


All Control Settings 
and Motor Starter 
accessible from one 
position only. 


‘Hydramatic’ 


«8° CAPACITY 
CHARLES WICKSTEED & CO. LTD., KETTERING, ENGLAND. 


No. 8 — 8 












Triple - Acting hy- 
draulic unit enables 
blade pressure to vary 
according to section 
being cut. 





Self - priming geared 
suds pump, totally en- 
closed, but easily 
accessible. 


Telephone: Kettering 3113/4. 
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hat Is Paxolin? » 


‘‘Paxolin"’ is a synthetic resin bonded laminate manu- 

factured with paper, cotton fabric, glass or asbestos VAN ele a N 
base and bonded with phenolic, silicone, epoxide, mela- 
mine or other resins according to the application. 


IT CAN BE :— IT 1S:— 
(1) Tough and durable. 

























(2) Lighter than aluminium. 

(3) Available in grades resistant to 
heat, cold, moisture, oil, sea water, 
chemical corrosion, and tropical 
conditions. 


© 


(4) An ideal material for many mech- 
ROUTED anical and electrical applications. 


We make “Paxolin” in the form of sheets, 
tubes, cylinders, rods and mouldings 
which we can machine and fabricate to 
MILLED individual requirements. 


Please write for copies of our booklets 
“Paxolin Boards” and ‘'Paxolin Tubes 
DRILLED and Cylinders”. 


fom §=PaXolin serves 
meee ‘ally purposes 
eee -S0 Well 


eK 
the electrical 
insulation people 


“PAXOLIN" is a registered 
trade mark 








HE MICANITE & INSULATORS CO., LTD., BLACKHORSE LANE, WALTHAMSTOW €.17 
Telephone: Larkswood 5500 Telegrams: ‘‘ Mytilite ’’, Easphone, London 


DREDGING =. 
PLANT 


To the Largest Dimensions and Capabilities. 














PATENT CUTTER HOPPER DREDGERS 
PATENT DIPPER DREDGERS, BUCKET 
DREDGERS, GOLD & TIN RECOVERY 
DREDGERS, FLOATING CRANES. 


Twin Screw Bow Weill Bucket sors‘ Ss “Abertawe”’ ona for the Great Western Railway Company 
Dimensions: |60fe. x 40ft. x | 4c i knots. Buckecs: 27 cub. ft. Specified Dredging Output : 900 tons per howr. 


Hopper Barges, Screw Steamers, Side and Stern 
vives" FLEMING & FERGUSON LTD. 


New Buckets, Links, Pins, Gearing, etc., supplied oid una ae SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. os Ath “eee Cate 


for existing Dredgers. London Agents: Messrs. NYE & MENZIES Ltd., Capel House, 62, New Broad St., £.C2 Phone: London Wel 4046 
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the world over 


Speed, rigidity, flexibility. These are 
the basic points that the discerning 
buyer looks for in a machine tool. But 
these essential qualities don’t just 

‘‘ happen ’’—in the case of the famous 
‘Richmond "’ range of Milling and 
Drilling Machines, they are factors built- 
in at the blue-print stage by an expert 
design team and then translated 
patiently into reality by some of the 
finest craftsmen in Britain’s industrial 


North 


No. 3 VERTICAL MILLING MACHINE 
Table Size: 48” « 11 

Capacity: 30” » 8” « 16’. 

12 Speeds—12 Feeds. 

Automatic & QPT. to all motions. 
Spindle Bored No. 40 B.S.S.T. 

Head Swivels 45° Right or Left. 

3” Vertical Spindle adjustment. 





NS ee er eT ee ee 


AOAMOND 


ANA WW C6 > YY ]3qy JAAN gK 
MIDGLEY & SUTCLIFFE LTD. 


Hillidge Works Hunslet, Leeds 10, England Telephone: 76032/3 Telegrams: ‘Tools, Leeds, England . thls 


MILLING AND 
DRILLING MACHINES 


oa) 


















March 27, 1959 THE 





The Joseph Adamson Waste Heat Boiler is designed 





to make efficient use of the waste gases leaving open- 
hearth furnaces, reheating furnaces, soaking pits, gas 
retorts, etc. 

The straight-through fire tubes have a high ratio of 
length to bore, giving about 90% tube efficiency and 
providing a large area of heating surface in a compara 
tively small space. Brickwork setting is not required 
and air infiltration is thus avoided 

A feature of Joseph Adamson Waste Heat Boilers 


is that a special cleaning device can be provided in the 


outlet chamber to allow the tubes to be cleaned while 


the boiler is at work. 


-O.B8BOX 4 
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JOSEPH ADAMSON & CO. LTD. 
P - HYDE - 


in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, 8.03 
The Horsehay Company Ltd., 


oe ee, ee oe ae 


CHES HER SB 


Wellington, Shropshire 


JAH 











Better than New 
with a.... 









BRITISH WIRE THREAD INSERT 
PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM. 
We also make Stainless and Bronze for 
other applications. 
CROSS MANUFACTURING CO. (1938) LTD. 
Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Bath 


Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, etc. 























FLANGES AND 
= (a FABRICATIONS 


To cope with the demand and keep 
abreast of the ever-changing require- 
ments of the present mechanical era. .. 

Our premises are specially laid out for 

the manufacture of pipe flanges. 

Please write for price list. 





R.N. DODDS & SONS LTD. 





Hadrian Iron Works, Station Rd., Walker. 
Newcastle upon Tyne 6. 
Tel: Newcastle upon Tyne 64127. 
Grams‘ Flanges “Newcastle upon Tyne 


; 
daily use. 
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SWEMATIC 
HIGH PRESSURE 
GREASE GUN 













A top quality gun at an 
exceptionally low price. 
Fully guaranteed: many 
hundred thousand in 


39/6 


Complete with cranked 


extension pipe and 
hydraulic chuck, as 
illustrated. 


* The ideal gun for garage and 
workshop use. * Easy operation of 
the side lever gives pressures exceed 
ing 6,000 Ib. p.s.i. * For oil (SAI 
90 or heavier) and all grades grease 
* 16 0z. capacity. * Suction load 
ing. * Valve to release airlocks 
* All parts replaceable. * Black 
oxide and nickel finish. * Special 
terms for quantities, 





HYDRAULIC 
GREASE 
NIPPLES 


Made to British Standard: 
and interchangeable with other 
makes. Available in bulk or 
in handy assortments of al! 
popular sizes. Very 
prices. 








keen 


nd 








LAWRENCE EDWARDS & CO. 
(Engineers) LIMITE 


I KIDDERMINSTER, WORC'. 
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| The Nitriding Process for Case-hardening 
Special Steels by Nitrogen offers 


Surface hardness up to 1100 D.P.H. 
Retention of full hardness after heating to 500°C. 


Maximum resistance to frictional wear and fatigue. 


improved resistance to corrosion by water and steam. 





Particulars from:— 


NITRALLOY LIMITED 


ATLAS WORKS SHEFFIELD, 4. 
Telephone: Sheffield 26646. Telegrams: ‘‘ NITRALLOY, SHEFFIELD.”’ 
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DELLBURN WORKS MOTHERWELL-SCOTLAND 








Telephone: Motherwell 50 Telegrams: ‘‘Deliburn” Motherwell 
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Serving Britains Industry 





GRIFFIN BRAND 


STEEL SHEETS 


















Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Flat 
and Corrugated. 


a 


We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain 


* 





Metal Spraying by the most up- 
to-date methods done in our 
works or ‘in situ’. 


*k 










Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 







: and McLean Ltd. 


179 WEST GEORGE STREET 
GLASGOW, C.2. 


Tel: CENtral 0442. Grams: “CIVILITY Glasgow.” 











Carbon Stack 


Controller. a xew ep.ce. controtier tor 


battery operated Electric Vehicles and traction motors, giving infinitely variable 
speed within the range of the vehicle, and foolproof control 
under all conditions of load and speed. 


Further details available on 
request. Please write 
for descriptive leaflet 


Horsepower - 47 
ratings: 0.5 to 7.5 


Ya Shas, Ct and 72 


Minimises stress and wear on 
the Transmission System. 


It limits heavy fluctuations 
of Current and Torque. 


BLECTRO|#|- DYNAMIC 


CONSTRUCTION COMPANY LIMITED st mary cray KENT TEL: ORPINGTON 27551 


Control Gear Division 


BRIDGWATER 


ST MARY CRAY 
2882 


GRAMS: ELEDAMIC 


SOMERSET Telephone: Bridgwater 
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THIS is the compressor that costs less to 
run: the Power Vane Rotary. The advantages 
of the rotary principle—pioneered by 
Consolidated Pneumatic—are manifold: cool 
air, pulsation-free air, astonishingly little 
maintenance—there are no valves, pistons, 
clutch or crankshaft to service, and oil- 
flooding reduces wear. Models from 125 to 
600 c.f.m. F.A.D. For full details of all models 
ask for Catalogue No. 58. 
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DAWES ROAD .: 





CONSOLIDATED PNEUMATIC TOOL CO LTD : 























LONDON. 





CP Air Tools 
for Tube 


Expanding 


Sheer power applied at a slow, steady 
speed of rotation is the secret of suc- 
cessful tube expanding and it is this 
characteristic of CP air tools at low 
r.p.m. which has resulted in their ex- 
tensive use for this class of work. Our 
picture shows the model 327 in opera- 
tion and this tool can be supplied in six 
speeds from 700 to §§ r.p.m. The CP 
range includes a model designed for 
extra heavy duty, the CP 3500 running 
at 40 or 20 r.p.m. Ask for literature des- 
cribing this range of equipment. 











+ 
Using th 
sing the — 
correct hammer 
o = s 
for chipping 
= 
* 
and caulking 
Apart from operators having their own 
personal preferences in the choice of a 
pneumatic hammer-—-after all they 
should know most about handling 
characteristics—there is, nevertheless, 
a need for many types of tool to provide 
the right power, the right speed or the 
right control for every job. Little won- 
der that Consolidated Pneumatic have 
over nine different types of hammer in 


their comprehensive range. Ask for the 
catalogue detailing each model. 
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please write for literature to: 


SULZER BROS. (LONDON) LTD. 
31 Bedford Square, London, W.C.1. 


Telephone : MUSeum 7890 
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SULZER 


The quality of 
workmanship for 
which Sulzer ts 
renowned Is 
EE 
every machine 
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Axial Flow Blower for blast 
furnace air. Type A.C. 7st. 45-70. 
Supplied to the Societe 

des Hautfourneau de la Chiers 


Longwy, on test bed in works, 


upper casing removed. 
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Adjusting the scanning unit 
of the electron accelerator. 







for cables and wires 


with exacting duties 


BICC irradiate polythene to make good cables 
better. The process is basically the bombardment 
of polythene with electrons. This causes a 
j chemical change, resulting in a stronger material, 
sec ty = which is more elastic and has improved tempera- 
’ ture characteristics. 





Here are some BICC products with improved 
characteristics resulting from irradiation: 





CONTROL CABLES 
Multi-core cables, insulated and sheathed with 
Irradiated Polythene, have improved short-term high 
temperature characteristics. 





EQUIPMENT WIRES 
Irradiated Polythene insulated equipment wires have 
improved soldering properties and enhanced high 

temperature performance. 





WINDING WIRES 
Irradiated Polythene insulation gives better per- 
formance for wires subject to intermittent overload 
conditions. 





COAXIAL R/F CABLES 
Irradiated Polythene core permits higher temperature 
soldering of radio frequency cable terminations. 








Full details of these BICC products are available on request. 


IRRADIATED Aabiag & wires 


POLYTHENE 





BRITISH INSULATED CALLENDER’S CABLES LIMITED, 21 BLOOMSBURY STREET, 
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Ravenscraig, near Motherwell in Scotland, is the site of the latest and most © 
important addition to the iron and steel industry of Scotland to which 
Colvilles Ltd., have already contributed so much. 

Here, from an undeveloped site, the first phase of this expansion, con- — 
tributing more than a thousand tons of iron daily, was put into operation 
within three years. In this achievement the G.E.C. assumed responsibility 
for the whole of the power plant. This included the civil work, cooling towers, 
boilers, three turbo alternators, two turbine driven blast furnace blowers, 


two turbine driven pumps, and all associated switchgear, transformers and 


ancillary equipment to control the gas, steam and electric supplies. 





Electrical connection to the South of Scotland Electricity Board system 


and to other works of Colvilles Ltd. was also undertaken by the G.E.C. & 














The G.E.C. organisation, with its resources and experience is well able to 
undertake any such power project for industry or public utility, whether 


embodying nuclear or conventional thermal power source. 


generators and blowers 


THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND - HEAD OFFICE: MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. 
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refractory and insulating construction 


R. B. Hitton Ltp, while fully maintaining their interest in 
well tried and traditional methods, are actively to the fore in 
developing new systems to suit special conditions and demands. 


The illustration shows the refractory cladding applied to a 
very large power station boiler. In this instance prefabrication 
was extensively used, and the photograph shows the installation 
ready to receive the low temperature insulation. This particular 
system, developed and patented by the R.B.H. Group, is now 
used very widely on modern power station boilers. 

R. B. HILTON’s activities range from the refractory and insulation 
work involved in the largest national and 
industrial undertakings down to the repair 











of the smallest self-contained boiler. 
A special department deals with chimney THE 
construction and maintenance. 


= ee Ee od | ae eb 


GROUP 























CRESSWELL PARK : BI 








«ACKHEATH * LONDON : S.E.3. 
Telephone: LEE Green 4512/6 
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Extending the applications 
of ELECTRONICS 





pantwe X% 1271452 





op sume Nob 





op ne 25 





+ OPLETTER ej 








ee 
“ony 





through BTH Experience 


Machine-tool control Timers and relays 

Motor speed control Resistance welding control 
Magnetic amplifiers Voltage regulators 

Vibration measuring equipment Dynamic balancing equipment 
High-frequency induction heating Communication equipment 
equipment Photo-electric relays 
infra-red relays and pyrometers Leak detectors 


Write for booklet, ‘BTH Electronics in Industry’, to 


Bre INDUSTRIAL ELECTRONICS SALES 


LEICESTER, ENGLAND 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED ———________ — an A.E.1. Company 
A5329 
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made in carbon and alloy steels, 
weldiess and flash-butt welded. Also Rings 
produced from the “‘NIMONIC”’ alloys: 


Titanium, light alloys 


N. HINGLEY & SONS (NETHERTON) LTD. 
NETHERTON IRON WORKS 
DUDLEY - WORCS -: Telephone: DUDLEY 3101-6 


or copper bearing materials. 


1RONMASTERS - FORGEMASTERS - CHAIN - CABLE & ANCHOR MAKERS 













Invite your enquiries for :— 


ELECTRIG ELEMENTS 


* INDUSTRIAL TUBE HEATERS 
° FRAME HEATERS 
e CERAMIC ROD HEATERS 275, 300 blows per minute. 


Average size of work 13” bar 
Adjustable stroke and guides. 


. RESISTANCES Rubber cushioned overhead motion 
Loose Anvil Block. 
° CERAMICS Separate motor stand available. 


A typical example of the type of work accom- 
plished on this machine (illustrated right). 


For High Speed Precision Forging—the Model 
RING-UPLANDS 5285. ‘100’ POWER HAMMER. 


STATION WORKS SAM UEL JELLYMAN LTD 
WHYTELEAFE-SURREY. CANNOCK FOUNDRY & ENGINEERING WORKS 


CANNOCK- STAFFS 


TELEPHONE TELEGRAMS CANNOCK 2188 
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Tube Warehouse at 
West Horndon, Essex 


STEEL TUBES, Gas List Sizes up to 6” nb. 

STEEL TUBES, Non-Standard up to 20” o/d. 

HOT FINISHED SEAMLESS STEEL TUBES. 

COLD DRAWN SEAMLESS STEEL TUBES. 

LARGE WROUGHT STEEL FITTINGS. 

STOCKS MALLEABLE IRON FITTINGS. 

STEEL BUTT-WELDING FITTINGS. 

M.S. FLANGES, Screwed, Slip-on, etc. 

BRONZE and CAST IRON VALVES. 

POLYTHENE TUBES. 


PIPE FABRICATION 


For Leakproof Fluid Transfer to | BROWN & TAWSE TUBES Ltd 


Rotary & Semi-Rotary Machines | azeuace ek lidshins 
Kandahar House, 69-75 Houldsworth Street, 


f | i T O N i j M | : E D 71 Meadowsidc, Dundee. LONDON Glasgow C.3. 
St. Leonards Street, 
MANCHESTER BIRMINGHAM 


- Bromiey-by-Bow, London E.3. . 
Ambrose Street, West Gorton, Stirling Road, Shirley, 


FILTON LTD. CLAPHAM STREET, LEAMINGTON SPA, WARWICKSHIRE eeecinanenar ae ne dg 
Te'ephone : LEAMINGTON SPA 8111/2 





Smee’s 119/58 


HALF BRAKE DRUM SIDE 
16’ 8° DIA., 5 TONS, 12 CWTS 
* Reproauced by kind permission of 
M. B. WILD & CO., LTD., 
BIRMINGHAM. 











For CASTINGS & PATTERNS OF MACHINE TOOL QUALITY CONSULT: 


LTD DEPT. ‘C’ - NELSON STREET 
ENTWISLE X GASS BOLTON -: LANCS Phone: 5967-8 


MACHINING CAPACITY ALSO AVAILABLE 
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quickly take shape in... 
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Pipe Fabrication to British 
and American standards in: 


Mild Steels, Carbon Molybdenum 
and Chromium Molybdenum Steels. 
Stainless Steels (austenitic 

and heat resisting). 

Cast Iron 

Copper and Copper Alloys. 
Aluminium and Aluminium Alloys. 


KHHHKE H+ * 


Plastics. 


Whatever your problem- 
contact Steels for the answer. 


STEELS ENGINEERING SIfEl 
INSTALLATIONS LTD., Sunderland, 


and their Associates ARCHIBALD LOW & SONS LTD., Glasgow. 
209 HOME & OVERSEAS SALES OFFICE: 143 Sloane St., $.W.1. Tel: Sloane 6178 
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3 hh 
hy... 
Reloading time cut to 4 seconds. 


Machine runs continuously—no time wasted. 


A 

B 

Cc Absolutely reliable—one operator can handle 
several machines, 

D 

E 


30% to 100% production increase. 


No feed fingers—feeds to LAST workpiece and 
ejects remnant automatically. 


LIPE 





FULLY 
AUTOMATIC 
PNEUMATIC 


BAR FEEDS 











Years of experience are 
built-in to the Lipe pneu- 
matic stock feed which 
brings full automatic load- 
ing, feeding and ejection. 
Ruggedly built for long 
life, simple to install, set and service. 
Models cover range from 3” to 13° bar 
and }” to 14” tube 
Send for data to Dept. E. 2332 
Patents Nos. 23176/57 and 10916/58, 728898 and 74346! 


DEVONSHIRE HOUSE 


THERESA 


LIPE 
FOR MOST 
BAR FED 
MACHINES 



























Automation Ltd 


VICARAGE CRESCENT LONDON S W 11 


PHONE BATTERSEA 5549 


NRP 2332 
































VEE -REG 


Regulating /Stop 


GLOBE VALVES 


FITTED WITH 
‘Vv’ PORTED STAINLESS 
STEEL CLACK & SEAT 


in Bronze & Steel 
for Pressures up 
to 900 P.S.I. and 
900° F. 


WRITE FOR CATALOGUE TO :— 
THE BRITISH STEAM ‘SPECIALTIES LTD. 
FLEET STREET 
LEICESTER 





LOCOMOTIVES 


Designers and Builders of 
Steam, Diesel and Diesel-electric 
and Battery Locomotives for 
all purposes. Flame Proof 
Diesel and Battery Locos 

for underground working. 


HUDSWELL, CLARKE 


& COMPANY LIMITED 
Railway Foundry, Leeds 
tv Vii ee 8 








Victoria 6786 
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REPETITION 
SPECIALISTS 


All types of automatic 
and capstan bar work. 
Send us your drawings 
and enquiries now ! 

















COLLARS - WHEEL KEYS 
BOLTS & NUTS - STUDS 


SCREWED ROD - TAPER 
AND COTTER PINS, etc. 


H. FORDSMITH 
aaa oe WORKS 


CORNBROOK - =MANCHESTER, 16 
Telephone: Trafford Park 1615-46 
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DISPOSAL OF FINES, 
DE-WATERING 
OR THICKENING? 


... just the job for a 


LINATEX separation system 


THE 


Linatex are indeed well qualified to offer 
this service. It is based on long, world- 
wide experience of separating and de- 
watering materials in the sand and 
mining industries. 


Are you thinking of acomplete plant? Or 


do you wish to know how Linatex units 
can be used in existing installations? 
Consult our resident area engineer or ask 
for a proving test on our pilot plant. 
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comes the hard WAY... 


If over 90 years spent in the design, 
fabrication and erection of structural 
steelwork means anything—it means you can 
place this work in our hands knowing it 
will progress smoothly to completion. Large 
job or small, we have the resources to 
handle all your needs. We welcome the 


opportunity of serving you. 


foe Ee NNER BROS 


ESTABLISHED 1867 Otudaa Lrgineed 





WALKER BROS. LTD. WALSALL, STAFFS Telephone: WALSALL 313 
OFFICE: 66, VICTORIA STREET, S.W.1 Telephone: ViCtoria 397 




















Linatex Lined throughout to 
resist abrasion and corrosion 
No moving parts 

Maximum efficiency when 
matched by a Linatex Pump 
Complete spares and 


reconditioning service. _ 
a 






ORGANISATION 


A WORLD-WIDE SERVICE TO INDUSTRY 





ahs WILKINSON RUBBER LINATEX LTD - CAMBERLEY : SURREY : Tel: Camberley 1595 + Factories and distributors throughout the worl 
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Hobson 


Skill and experience in engineering has long been successfully 





applied in the design, development and manufacture of various 


specialised components of high precision character. 


Present production is concerned mainly with advanced projects 


relative to the aircraft and nuclear power industries. 


We have a technical staff capable of dealing with the many 
problems of modern engineering technique and invite enquiries 
regarding projects to which our wide experience can usefully 
be applied. 


TYPICAL EXAMPLES OF HOBSON PRODUCTS 


Hydraulic Jacks and Servos Electro-Hydraulic Servo Actuators 
Hydraulic Pumps and Motors Liquid Flowmeters 

Engine Control Systems Mercury Manometers 
Remote Reading Contents Gauges Remote Handling Equipment 
Honeycomb Isotope Manufacturing Machines 
Electro-Mechanical Control Systems for Atomic Reactors 
Specialised Gearboxes Atomic Reactor Ancillary Equipment 


Hydraulic Variable Speed Drives 


ENGINEERING, MARINE, WELDING & NUCLEAR ENERGY 
EXHIBITION, OLYMPIA, APRIL 16th to 30th, 1959. 

To our many friends who will be visiting Olympia on this occasion, we 

extend a cordial welcome to Stand No. 7, Outer Row Gallery, National 

Hall, where a full range of Hobson precision-made equipment will 

be on display. 


H. M. HOBSON LIMITED 
WOLVERHAMPTON ENGLAND 
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This is a range of standard-designed powered 

winches based on data collected and analysed from 

a large number of purpose-built winches. 

Once it was thought impracticable to evolve a standard range 

of winches of this type, but now Richard C. Gibbins & Co. Ltd. 

have developed such a standard range—covering direct loads of 10 cwts. 

to 7 tons, and catering for mean rope speeds from 10 to 300 feet per minute. 

An example of the economies effected by standardising design and production 

line methods of building, is a winch designed for a direct load of 30 cwts., and which 
provides a mean rope speed of 50 feet per minute—the cost of this winch is only £286. 
This is a remarkably low price for a winch built to such a specification, and which 
incorporates so many features common to purpose-built winches of much greater cost. 

Price list and specifications can be obtained on request. If you wish to discuss the performance of 
these winches, we should be glad to arrange for one of our engineers to call upon you. 


RICHARD C. GIBBINS & CO. LTD. 


BERKLEY STREET, BIRMINGHAM I. Tel: Midland 6183/4 
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THE HARDINGE 
CONICAL MILL 
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ZONE 1 ZONE 2 ZONE 3 


4-in. balls. 3-ft. drop. 3-in. balls. 2-ft. drop. 2-in. balls. 1-ft. drop. 
Energy 28-ft. lbs. Energy 8-ft. lbs. Energy 1-ft. lb. 


Lower Power Consumption — 
Less Wear 


Hardinge conical mills installed throughout the world are handling vast 
tonnages. The principle of segregated grinding in zones ensures maximum 
efficiency and economy of operation. Recommendations are made to suit spe- 
cific applications. For fuller details please apply for brochure number G.525. 


INTER ONAL COMBUSTION PRODUCTS LIMITED 


( 
Member of Atomic Power Constructions Ltd. One of the five British Nuclear Energy Groups rc 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.I TELEPHONE: TERMINUS 2833 WORKS: DERBY 


TGA HI. 





Split-right down 
to the shaft 


For, over 50 years Cooper Split Roller Bear- 
ings have provided Engineers with anti-friction 
bearings having the exclusive advantage of being 
split right down to the shaft. 


Consider these unique features : 

* Greater scope in the design of machinery - 
shafting can be designed solely from stress 
considerations, with no worry as to ‘ how to 
get the bearings in’. 

Time spent on assembly is cut to’a fraction 
of that required for solid bearings. 


The actual rolling surfaces can be readily 
inspected. Shafts, gears and couplings need 
never be disturbed. 

* Cooper Split Roller Bearings may be em- 
ployed profitably not only where space is 
restricted but throughout the complete 
installation. 

In many thousands of Plants the world over 
Cooper bearings are first choice, especially for 
continuous process equipment. 

Made in three Series, Medium, Heavy and 
Extra Heavy, in sizes from | 1/4” to 30” bore 
(English and metric units), complete with sturdy 
self-aligning housings and pedestals. 

Special bearings—up to 100” outside dia- 
meter —are also manufactured to customer's 
requirements. 

Technical and after-sales service by District 
Engineers in the United Kingdom. Agents in 
54 countries overseas. 

Please send for Catalogue. 
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Proved in Service for Half a Century 


COOPER 


ROLLER BEARINGS 


COOPER ROLLER BEARINGS CO. LTD. 


KINGS LYNN - NORFOLK - ENGLAND 
Telephone: KINGS LYNN 3447 


and halve your bearing problems 
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ACCIAIERIA 
E TUBIFICIO 
DI BRESCIA 


Represented in the U.K. by 


L. A. POOLE & COMPANY 
Clun House, 17, Surrey Street, Strand, 
London, W.C.2 Telephone : Covent Gorden 002 


Penstocks for high capacity power schemes 
Large size valves and gates for hydraulic 
plants 

Boiler drums, towers and pressure vessels, 
spherical bodies 

Cylindrical structures, fabricated frames 
and platewerk, heavy mechanical 
engineering 

Seamless steel cylinders for compressed, 
liquefied and dissolved gases 

Steel forgings—raw and machined castings 
of steel, cast-iron 

Hot rolled structural steels 





Hot rolled seamless carbon and alloy 
steel rings, individual rings up to 13'-'0 
diameters and 4 tons weight, obtained 
out of ingots cast in our own furnaces 
and rolled to any specified shape and 
size 

Earliest deliveries offered against 
British and American steel specifications 


LLOYDS CLASS | 
APPROVAL 





Aa 
NLEW/ 


The PROFILCO panelling is a Plywood made from three layers THICKNESS: 3%’ 
of 2.5mm. Utile Mahogany veneers. Bonding A-70 and AX-100 
The face veneer has a most attractive profiling and the edges of STANDARD SIZES: 
the boards have been moulded in such a way that, when joined ; 
A-70 Bonding 


together, the joints cannot be noticed 


The PROFILCO boards are carefully sorted in order to attain | ee: ee 
a uniform appearance Po Ma ee 


A natural oil finish or cellulose lacquer finish is recommended AX-100 Bonding 3.2 4 A iq a L L i i fy 


Samples and prices on application. Packed 15 boards to a bundle 


C. F. ANDERSON & SON LTD. ISLINGTON * LONDON * N.1. 


TIMBER AND PLYWOOD IMPORTERS Tel: CANonbury 1212 (28 lines) 
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....almost everyone 
thought of them first 


The Chinese invented everything from writing to rockets....so they say. They may have pipped 
the ancient Egyptians; they certainly used them hundreds of years B.C.. The Romans knew about 
them and used them. As usual, the Greeks had a word for them. Even the Monks of the Middle 
Ages who discovered so many things may well lay claim to the invention of gears. But whoever 
thought of them first, lots of people make gears now. OPPERMANS OF NEWBURY FOR EXAMPLE. And 
as in everything else, some people make things better than others. OPPERMANS OF NEWBURY FOR 
EXAMPLE. Oppermans (of Newbury, you will remember) don’t claim to have thought of gears first; 


but they think of little else now. 


OPPERMANS OF NEWBURY 


OPPERMAN GEARS LTD NEWBURY BERKSHIRE Telephone Newbury 1701 Telegrams Oppigears Newbury 
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FAIRFIELD 
DIESEL, MACHINER) 


Wt) = DOXFORD TYPE 



























SULZER TYPE 




















BUILT UNDER 
LICENCE 


STORK TYPE 





THE FAIRFIELD SHIPBUILDING AND ENGINEERING CO. LTD. 
GOVAN, GLASGOW. 
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FOR MILLING CUTTERS « SLITTING KNIVES AND 
SAWS - BALL AND ROLLER BEARINGS - GEARS) 


_ Are you sure... 


AND MANY OTHER PURPOSES— 


RIUS .... 


PLASTIC nas 
@LOUR to “040” 
ef ETH 
oA gus THE CRE g,. 


EASY TO IDENTIFY - EASY TO USE 
Write for Semyples end Literature or Mail Blueprint for quotation 











to 
s ° 
indicate, that this picture shows a clutch of turtles’ eggs ? 


Maybe you’re not too sure.* 


record or But one thing you can be sure about—the 


Suffolk Iron Foundry has the answer to your 


control eons 


—a— Our team of highly-qualified technicians is always 
MERCURY-IN-STEEL ilable. With their fi f iall 
DISTANT READING THERMOMETER t available. W1 cir fleet of vans specially 
VISIT STAND No. /4 at the empera ure equipped with the latest oxy-ace $s 
E. M. W. & N. E. Exhibition weighed a ee 
Olympia i6th-30th April, 1959 they can solve anv problem on the spot. All 
you have to do is ring Stowmarket 183. 


ER a ototherm * (The “eggs” are really the heads of matches.) 


co. LTD. SUFFOLK IRON FOUNDRY (1920), LIMITED, STOWMARKET, SUFFOLK 


Merton Abbey, London $.¥.19 
Phone : LiBerty 7661 (6 lines) BI-METAL MERCURY-IN-STEEL VAPOUR PRESSURE 























KONTITE 


The World’s Finest 
Pipe Fittings 


All Kontite Castings are made in corrosion 
resisting gunmetal. 


The Kontite range of fittings is the largest in the trade. 


Our delivery service is second to none and all items can be 
delivered within a matter of days. 


@ Kontite Compression Fittings are made for all sizes of pipe 
up to 6” bore. 


Free comprehensive catalogue will be supplied on request. 


KAY & COMPANY (Engineers) LTD. 


9)*) ENGINEERS BRASSFOUNDERS & ALLOYERS 


Bolton Brass Works, Blackhorse Street, Bolton, Lancs. 
Phone: 304! Grams: ‘‘Kontite”’ Bolton Telex No. 63-186 








HOWEVER SPECIAL YOUR REQUIREMENTS MAY BE CAN SUPPLY FITTINGS FOR YOUR PURPOSE 
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on this 





The illustration above shows a mill housing which has 
been machined on the end, front and window faces at 
one setting on the Asquith 7in. spindle Ram Type 
Horizontal Milling and Boring Machine. Exceptional 
rigidity and accuracy for heavy duty cutting or match 
milling is ensured by the 16in. diameter driving flange 
of the milling sleeve, fully supported by the large section 
ram. The machine can be operated from the pendant 
and many new design features, such as steering control 
for milling surfaces of irregular outline or large circum- 
ference, are incorporated whereby this Asquith machine 
may be regarded as the most up-to-date machine of its 


type for heavy engineering work. a 
» 


WILLIAM ASQUITH LTD. 
HALIFAX - ENGLAND”: 





Sales & Service for .. pe i oa nal ON D-ASOU ITH ... the British Isles 











DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


"Phone: Midland 3431 (7 lines) ‘Grams: Maxishape, Birmingham, Also at LONDON ; ’Phone ; Trafalgar 7224 (5 lines) and GLASGOW : ‘Phone; Centra! 0922 


A 3ig 
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PRATCHITT ocrn mus; give NEWTHERM 

your toughest 

insulation 
assignment 


Newalls (Reg’d Brand) NEW- 
THERM Calcium Silicate 
insulation is the finest answer 





yet to many of industry’s heat in- 


a ah 
® GRINDING MILLS m SS sulation problems. Strong and rigid, 
®@ PAN MILLS Ny Newtherm withstands rough hand- 
@ EDGE RUNNER MILLS ling in transit and erection, 
for grinding and mixing Mortar Sand, Ores, Minerals, etc. gy. ¢ with negligible breakages 


Enquiries also invited for: ’ : even during transport to 


Elevators and Storage Hoppers, Impregnating Plants, Calciners, a - : z 
Rotary Dryers, Mixers and Blenders, Gypsum Plant, Castings y remote sites. Exceptionally 
up to § tons in weight, General Engineering Plant. Equipment Oy, ’ : 
manufactured to customers’ drawings and specification. SF 4 x light, Newtherm can be 

applied in difficult situations 


PRATCHITT BROTHERS LTD CARLISLE “gh | : | with ease — even the largest 


ENGINEERS AND tombe tis ects sections being manageable in 





re one hand. Moisture resistant, 
: Newtherm retains much of its 
strength even when immersed in 
water, does not deform, and quickly 
dries, leaving its strength and 
thermal efficiency unimpaired. 
Easily applied, Newtherm offers 





a smooth surface and straight 
edges for speedy fitting, and is 
available in many standard sizes 

for immediate application. 


NEWTHERM Calcium Silicate is manufactured solely by 
NEWALLS INSULATION COMPANY LIMITED 
Head Office : WASHINGTON, CO. DURHAM, ENGLAND 

F.S. RATCLIFFE (ROCHDALE) LIMITED, A member of the TURNER & NEWALL ORGANISATION 
Offices and Depots at : 
CRAWFORD SPRING WORKS, NORMAN ROAD, ROCHDALE | | onpon, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, 
"Phone: Rochdale 46923. "Grams: Recoil, Rochdale. Cweies BELFAST, DUBLIN, BRISTOL and CARDIFF. Agents and Vendors in most markets abroad. 
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But it’s hard thought not 


skilful juggling that finds the 





answer to palletisation problems. 
Your particular need may be 
met from our standard range 

of pallets— developed through 
sound experience in serving 


many different industries. If 





not, a specialised requirement 
provides just the sort of 


challenge our designers enjoy. 


It’s an easy problem to handle with M.G.K. 


























Registered Trade Mark 


Regd. Offices 

GAZETTE BUILDINGS CORPORATION ST. B'HAM 4 
Telephone 

CENtral, 2517 Telegrams: KATELBEE B8'HAM 


New Works 

KINGSBURY RD, CURDWORTH, SUTTON COLDFIELD 
Telephone 

CURDWORTH 60/6! 
















WEIGHING 
gery acy sent MESSRS MIRVALE CHEMICAL CO. LTD. pants 
IN T 
ME OF THE TRADES IN WHICH PARSONS W 
so 


LLED :— 

IPMENT IS INSTA . MINING 
praneteorctes . FOUNDRIES - raccrtoatl - SOAP 
pines op - CONFEC » GRAIN 


CONCRETE - F cTories - GLASS oe 
peerage ING STUFFS » FERTILIZERS * PAINT. E 










PARSONS AUTOMATIC HOPPER WEIGHING 
IN THE NEW FOUNDRY AT MESSRS. BILSTON FOUNDRIES LTD. 





! PARSONS & CO LTD - Sv. ceorces ironworks - younc streeT- BRADFORD 8 
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4-wheel Motor Bogie frame 
for Electric M.U. Cars built 
by Metropolitan-Cammell 








Carriage & Wagon Co. Ltd. 


Commonwealth 


One Piece 


Cast Steel 





4-wheel Trailer Bogie frame for Electric 
multi-unit passenger coaches built by 
Metropolitan-Cammell Carriage & Wagon Co.Ltd 


6-wheel Motor Bogie 
4 frame for 1250 hp. 
| Diesel Electric Loco- 
motives built by Brush 

» Electrical engnnering 5 me 
Co. Ltd. 


4-wheel Bogie frame for 
passenger coaches for 
British Railways. 


Metal is distributed in a homogeneous structure with 
varying thicknesses, as required, without abrupt changes or 
sharp off-sets, thus maintaining uniform stress throughout. 
“Commonwealth” bogies give smooth, easy riding at 

all speeds, with long maintenance-free life. 





ENGLISH STEEL CASTINGS CORPORATION 
River Don Works, Sheffield 


{ wholly owned subsidiary of English Steel Corporation Ltd. 
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electric 


NECO electric motors, from 4 H.P. 
to § H.P., provide the finest range 
of small-output power equipment, 
running at speeds of 700 r.p.m. and 
upwards. All types, enclosures and 
voltages, with foot or flange mount- 
ings, are supplied to your own 
specification. 































NORMAND ELECTRICAL CO. LTD. * NORTH STREET * LONDON + SW4 MACaulay 3211/4 















LANCASHIRE, CORNISH & ECONOMIC BOILERS 
VERTICAL BOILERS ALL SIZES IN 
PROGRESS FOR PROMPT DELIVERY 





ALL WELDED PRESSURE VESSELS 
& AIR RECEIVERS UP TO 600 LBS. 
PER SQ. IN. WORKING PRESSURE 























“GE, SUMMERSBY ae JOHN MARSHALL & CO. po gga LTD. MoTHTaRWaLL 3 
GRAY’: S. INN ROAD; CLYDE BOILER WOR ar 






TeLepHons No.: TERMINUS 2436 MOTHERWELL BOILER. MOTHERWELL 
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A completely NEW rail crane! 


the Booth 
Diesel-Hydraulic 

















FEATURING..... im 


K ~ 
a O-dD cscs 
e A hydraulic transmission system giving four speeds in 
Four axle carriage version for main line railway service 


either direction on travelling, hoisting and derricking motions. 
7 : eae The Booth Diesel-Hydraulic Crane is the 
* Compressed air controls are provided for quick response 
most up-to-date rail mounted crane in the world 

and easy operation. and the compact and efficient hydraulic 
transmission system is one of the most significant 


developments since the introduction of the 


Diesel driven locomotive crane. 
Demonstrations can be arranged and full 
details obtained on application to 


Joseph Booth & Bros., Rodley, Leeds 





CLYDE CRANE & BOOTH LTD. 


Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire 


Telephone : Pudsey 3168 (6 lines). Telegrams; **Cranes,”’ Rodley. Telephone: Holytown 412 (6 lines). Telegrams: “Clyde,” Motherwell. 
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1.000.000 VOLT 

FERRANTI TESTING FRANSFORMER 
mstalled at thi 

NATIONAL PHYSICAL LABORATORY 


THE HIGHEST VOLTAGE OUTDOOR 
TESTING TRANSFORMER 

IN THE UNITED KINGDOM 
A 1,000,000 Volt Ferranti Testing Trans- 
former operating with the tank at a potential 
of 500,000 Volts above earth. The trans- 
former is mounted on 6 columns of insulators 
at a height of 12 feet from ground level. The 
overall height of the complete equipment is 
36 feet. Associated with the equipment is a 
1,000,000 Volt wall bushing, 36 feet in length, 
through which the supply is carried to the 
test laboratories. 
Ferranti are specialists in the manufacture of 
High Voltage A.C., D.C. and Impulse Testing 
Equipments for all kinds of research and 
routine testing and are backed by over 70 
years’ experience in the manufacture and 
development of electrical apparatus. 


Photograph reproduced by 


91 








Physical Pinata _ This equipment was installed under the direction of the Ministry of Works. 
samniiann FERRANTI LTD + HOLLINWOOD + LANCS 
y ja Vi LWha 
London Office: KERN HOUSE - 36 KINGSWAY Wilieds 
FT 201 2 

















COURTESY: SCOTTISH HOME DEPARTMENT (ROADS DIVISION) 


With the increase in weight of modern traffic, many of 
the older type of bridges may require to be strengthened, 
particularly in order to carry abnormal indivisible loads. 
In this particular project a Bailey Bridge is erected on 
the existing stone piers and decked with Storey Steel 
Decking which is asphalt carpeted. 

Full information on this or any other type of Bailey 
Bridge is readily available, from : 








PHOS.STORET &:) RFD. 


WORLD LICENSEES FOR THE MANUFACTURE & SALE OF BAILEY BRIDGING 


Oe ee ee ENGLAND 


ENQUIRIES TO LONDON SALES OFFICE: 6 VICTORIA STREET: WESTMINSTER SW1 
TELEPHONE: ABBEY 7391°2 TELEGRAM: MICROFAB SOWEST LONDON CABLES: MICROFAB LONDON 
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SPUR GEAR DRIVES 
GEAR CUTTING CAPACITIES 
UP TO 15’ 5° DIAMETER 
32° FACE WIDTH 
s 


Wherever power 


is used Crofts 
Gearing plays a 
vital role... 


CROFTS (ENGINEERS) LIMITED Thornbury Bradford 3 Yorkshire 
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Crofts Machine-Cut Gears 


* Precision cast, accurately machined 


* Special fabricated gears to the highest standards 


* Full stock range: 
Spurs up to 70 h.p. 
Bevels up to 44 h.p. 
Mitres up to 70 h.p. 
(Larger sizes available at short notice) 


* Worms up to 12" diameter, 3' normal pitch 
Wheels up to 102" diameter, 3" pitch 
Internals up to 96’ outer diameter, 6' face 
Racks and pinions up to 5" pitch, any length 


DOUBLE AND SINGLE HELICALS 
Gear Cutting Capacities: 

Double Helicals up to 15' 5" diameter, 32" face width, 
5° CP 

Single Helicals up to 15' 5" diameter, 27' face width, 
(at 1§° helix angle), 1 DP 

Larger face widths possible for smaller helix angles 


SPIRAL AND STRAIGHT 
BEVELS AND MITRES 


Gear Cutting Capacities: Straight-faced Bevels 
and Mitres up to 72" diameter, 14" face width, 4' 
CP Spiral Bevels and Mitres up to 60" diameter. 





Send for Publi ation 159 








CROFTS (ENGINEERS) LIMITED | ,.,... 


Belfast Birmingham Bristol Cardiff Dublin Glasgow 


POWER TRANSMISSION ENGINEERS Ipswich Leeds Liverpool London Manchester 
Head Office : Thornbury . Bradford 3 ; Yorkshire Newcastle Northampton Nottingham Sheffield 
; Stoke-on-Trent 
Telephone : Tel "i e 
elephone: 65251 (20 lines) elegrams: “Crofters Bradford Telex,” Telex 51186 Sebahitinng Cotupanien in Cana da, South Africa, 
U.S.A. 





World-wide Representation. 
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DOUBLE MUSHET 


HIGH--—sS PEED 22> 8. 


TWIST DRILLS 


We do not know the number of holes made every day 
throughout the world by fast-cutting ‘‘ Double Mushet ”’ 
drills, but we do know that all of these drills are of con- 
sistent top quality. Manufacture throughout within the 
same organization makes possible rigid production con- 
trol in inspection, from the melting of the steel to the 
despatch of the finished product. 


Comprehensive stocks 
constantly maintained 


POCKET DRILL SETS 


Four sets of drills are available packed in attractive metal 
containers of cigarette case size. No more lost drills 
for the Practical Engineer and Handyman. 


Please write for descriptive folder. 


Ww 


FINE STEEL MAKERS - STEEL POUNDERS - ENGINEERS’ TOOLMAKERS 


SAMUEL OSBORN & CO, LIMITED. 


LYDE STEEL WORKS, SHEFFIELD 
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every time with 


9d each 
8/6 per dozen 
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Get perfect ‘originals’ and 
first-class prints with TUR- 
QUOISE pencils. Extra- 
smooth TURQUOISE 
pencils actually ease youi 
work! TURQUOISE lead 
lasts longer for every sharp- 
ening. Holds a needle point 
under great pressure. It’s 
made from 100% electronic 
graphite to give denser, more 
opaque lines for cleaner, 
sharper reproductions. Lines 
rub out without a trace if 
required. No omissions, no 
fade-outs, no ‘ghost’ lines on 
your prints! 17 precise grad- 
ings from 9H to 6B. 


ALSO AVAILABLE! 
Turquoise drawing leads 
2B to 6H 


EAGLE PENCIL COMPANY, ASHLEY ROAD, TOTTENHAM N.17 














PERFORATED METALS FQ» 


a laa a 


HAYLE, CORNWALL Tel. Hayle 3213 
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2 ton loadsin90 gangways 
NO OTHER TRUCK OFFERS so MANY ADVANTAGES 
J 
amo Lansing Bagnall 
DETAILED SPECIFICATION 
TO DEPT. 11. LANSING BAGNALL & TF 8 
BASINGSTOKE . HAMPSHIRE : " pearcaarea 





Tel : Basingstoke 1010. Telegrams : ry 
Also at: BIRMINGHAM, CARDIFF, WARRINGTON, GLASGOW, LONDON, TORONTO and ZURICH 
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Armstrong Siddeley 
provide a comprehensive 
range of high precision 
recirculating ball and lead 
screws and splines for 
universal applications. 











HIGH EFFICIENCY 


BACK-LASH ELIMINATION 


LONG LIFE 


LOW MAINTENANCE FACTOR 


Up to 80% reduction in power can be achieved for actuation 
compared with conventional methods. 

Ability to run at high temperatures with and without 
lubrication. 

Over 2,700 applications already established in all fields of 
engineering. 

Complete technical and manufacturing co-operation with 
Beaver Precision Products Inc., Detroit. 


ARMSTRONG SIDDELEY MOTORS 
COVENTRY - ENGLAND 


MEMBER OF THE HAWKER SIDDELEY GROUP 
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WELDED STEEL PLATEWORK || WHITE METAL BEARING 
tn i to ¥ thick Mild Steet RECONDITIONING 


PRESSURE VESSELS 














CYCLONES 
BEDPLATES Enquiries please to 


ANGLE & FLAT BAR RINGS Wheatley ¢ Whi te ley 
THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 





99, Kirkstall Rd., Leeds, 3 Tel. 31122 




















ROSE°’S EXPANSION PIECES 


PRESSED STEEL BELLOWS TYPE 
STAINLESS STEEL 


UUUUU 


PATENT FLUID SEALS 


PATENT No. 734525 
U.S.A. PATENT No. 2,755,118 IN MILD AND 
CANADIAN PATENT No. 547268 pa 




















High pressure sealing over long periods is ensured by AJ 
Haliprene Patent Fluid Seals. These seals overcome 
certain disadvantages of normal ‘‘ U"’ type packing 
rings. Handling damage and inward collapse of the 
sealing lips is prevented by a soft, pliable synthetic 
rubber filling. Under pressure, this filling forces out 
the walls, ensuring a perfect seal. 

Hallprene Patent Fluid seals are impervious to the 
action of hydraulic fluids. 


Y Enquiries solicited 
SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK 
OLDFIELD WORKS HAMPTON MIDDLESEX . Tel: Molesey 2180 (8 lines) || BRITISH APPLIANCES MFG. CO., LTD. 


IN SCOTLAND :— 
, : ilbri DOLLY LANE, LEEDS, 9? 
WILSON PLACE EAST KILBRIDE GLASGOW ~- Telephone: East Kilbride 20581 Telephone: 30725 Telegrams: STRUCTURAL LEEDS 9 

















FOR CLEAN-SHEARED EDGES... 
with “NO BOW ” conditions 


illustration shows Bronx Heavy Duty Plate Shears, 
capacity 3’ x 2” as supplied to Messrs. Appleby 
Frodingham Steel Company, Scunthorpe. 

These heavy duty shears are supplied complete 
with hydraulic hold-down, and are made in ali 
sizes. 















Such close shearing tolerances can be maintained 
that for many fabrication purposes, Bronx sheared 
edges require no further preparation. 


Catalogue on request. 







* There are 
also Bronx 
Press Brakes, 
Plate Bending 
Rolls, Sheet & 
Plate Levelling 
Machines, 
Tube Straight- 
ening Ma- 
chines, etc. 
Write for Cat- 
alogues. 



























Guillotine Shears 


BRONX ENGINEERING CO. LTD., LYE, WORCESTERSHIRE, ENGLAND 
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—— oe mere “ 


moe \Sredily van HAMMERED OR 


PAN GRINDING MILLS ||| HYDRAULIC PRESSED | {THERMOMETERS f 
‘es ™ ‘ f 


IN STEEL 


REVOLVING OR STATIONARY PANS BLACK OR MACHINED 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN TO 24 TONS 
Smedley Brothers. P< . ! MERCURY-IN-STEEL 


Belper. Derbyshire. INCE FORGE CO. WIGAN A AND VAPOUR 


Telephone: Belper 12 gag a ; THERMOMETERS 




















Mercury-in-Steel indicating thermo- 
meters are made with 4”, 6”, 8” or 10” dials 
with ranges between 20°F and 1,200°F 
Available with rigid stem for local 
mounting, or in surface or flush 


USE a oa 
| : cation. Bulbs, pockets and capilliary 
ALL GRADES a — 
OF SOLID FUEL = with ranges up 10 500°F. 
EFFICIENTLY 3 


LOW STEAM RAISING COSTS : Budenherg P 


May we investigate without charge? 


TURBINE FURNACE COMPANY LIMITED " BUDENBERG GAUGE CO. LTD. - BROADHEATH, Nr. MANCHESTER. 


238b Gray's Inn Road, London, W.C.1. "Phone: TERminus 4365 London: Regency House, 1-4 Warwick St., W.1. Tel.: GERrard 4822-3 
Grams: Pyrometer, Piccy, London. Glasgow: 62 Robertson St., C.2. 








~— Pe aaa 
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Most chemical firms in this country 
spend a good deal of time and money 
in preventing corrosion of expensive 
process plant. And to little purpose, 
for corrosion has an uncanny habit 
of defeating even the most careful 
measures. 

What’s the answer? Well you can 
economise most decidedly in one 
respect: standardise on stainless steel 
nuts, bolts and setscrews. Stainless 
steel stands no nonsense from most 
forms of chemical corrosion. It stays 
bright and clean throughout the life 
of the equipment. 

Nor need this be expensive. Stainless 
steel nuts and bolts from LANARK- : 
SHIRE are hot forged but bright ~ Ga SKYWAY AS A HIGHWAY 
finished — the cheapest production Z 

method by far. Naturally, base mat- 7 worth every penny of investment. 
erial is the best— ENS58B or ENS5S8J. 
And naturally, you can have ex stock Ropeway or Cableway .. . Breco 
delivery from LANARKSHIRE in 
sizes from 4 dia. upwards to B.S. : 
1083, 2708 and 1769. Studs and stud help she eonnemty of any peeen. 
bolts also supplied. . 


Please write for monthly stock list from BRECO the Big name behind the Big ropeways 


HAMILTON - LANARKSHIRE ROPEWAYS CABLEWAYS 


LANARKSHIRE SCOTLAND 


Borir timtiteob 


engineers can devise a way above and 





British Ropeway Engineering Co. Ltd., Plantation House, 
Tel: Hamilton 1241-4 Mincing Lane, London, E.C.3. Telephones MINcing Lane 7901. anne 


Telegraphic Addrese: Boxhauling, Fen, London. the 
grap 2 g 
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You name it 




















5 Ku : Education Committee. 
Heating pumps and collecting headers with 
modulating temperature control—County 
Court, Birmingham—Photograph by 
courtesy of Ministry of Works. 


SPACE HEATING IN 
EVERY FORM 


DOMESTIC & INDUSTRIAL 
HOT AND COLD WATER 
SYSTEMS 


AND VENTILATION 


DUST AND FUME 
REMOVAL 


eene 
eeeee 


STEAM PLANT AND 


PIPELINE INSTALLATION 
Overhead radiant heating panels 
in Post Office Sorting Room, 
Shirely, Warwickshire—Photo- 
graph by courtesy of Ministry of 
Works. 





Interior view of Cleveland Technical 
College— Acknowledgements to:- Archi- 
tects:- Gollins Melvin Ward & Partners, 
London. Consulting Engineers:- J. Stinton 
Jones & Partners, London. Photograph 
by kind permission of the North Riding 


ENGINEER 


No matter what your requirements 
—§S.E.I. are at your service in the 
design, construction and installation 

of the perfect plant for the job. 
Specialists in the production of advanced 
techniques developed during 80 years 

of experience, research and practice 
—S.E.I. offer to industry a unique 

and comprehensive service incorporating 
the newest methods in Air Purification 
and Conditioning. 


OOO Vertical tube steam 
boilers owned by 

Messrs. J. Wilkinsons 

(Saltley) Ltd. 


















“. Laying of embedded 
floor-warming 

’ panels at Messrs. 
Fusare Lid. 


AIR CONDITIONING | Ses 


seee 





Interior of Chiltern Pit-Head Baths, 
showing domestic hot water supply storage 
cylinders and calor ifiers— Photograph by 
kind permission of the National Coal 
Board. 


STEELS ENGINEERING INSTALLATIONS LIMITED 


Head Office: Crown Works, Sunderiand 


LONDON: 143 Sloane St, $.W.1. BIRMINGHAM: 172 St. Paul's Ra., 
Baisall Heath, 12. NEWCASTLE-ON-TYNE: 13 Brunswick Piace, 1. 
Scottish Associates SE! (Scotiand) Ltd., 

GLASGOW: 529 Sauchiehaii St., C.3. 
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These integrators are instruments for 
the measurement of areas and moments 
of areas of plane figures, and can also be 
used in the determination of centres of 
gravity, volumes and moments of solids 
of revolution, etc. 


Their application to many problems in 
Naval Architecture, Structural, Mech- 
anical, Civil and Aeronautical Engineer- 
ing greatly expedites the work while 
achieving a high order of accuracy—the 
precision of the instrument in most cases 
being greater than that with which the 
outline of the figure can be traced by a 
careful operator. 


STANLEY 
INTEGRATORS 


W. F. STANLEY & Co., Limited. 


Head Office and Main Works :— 


NEW ELTHAM -- LONDON, S.E.9 
Telephone: Eltham 3836 Telegroms: “ Turnstile Souphone,’’ London 
Showrooms : 

79/80, High Holborn, London, W.C.! 

Branches: 

13, Railway Approach, London Bridge. S F |! 52, Bothwell St. Glasgow, C.2 
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The illustration is that of our No. 1 
model, and three models are available. 
Stanley Integrators can be supplied to 
give readings in either English (inch) or 
Metric units. 


Send for Ilustrated literature giving 
full details. 


The “* Stanley ’’ range of instruments 
includes Theodolites, Levels, Harmonic 
Analysers, Integraphs, Planimeters, 
Pantographs, Drafting Machines, Survey- 
ing and Drawing Office equipment. 


Our full catalogue can be obtained 
upon request. 








STANLEY, LONDON 
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30-TON FORGINGS SUSPENDED 
FOR HEAT TREATMENT AT 1,000°C 


Another 


A SPECIAL TYPE of ‘cruet’ for suspending forgings 


vertically during heat-treatment has been developed by 


high-temperature 


William Beardmore and Company Limited. Weighing 4} tons, 
it consists of two main members of heat-resisting steel. 


joined together by bolts 4 ft. long. These bolts must carry the 


problem 


weight both of the lower member and a forging of up to 
30 tons, through a continuous heat-treatment cycle 
involving temperatures of over 1,000°C for 12-hour periods. 


solved by 
NIMONIC 


ALLOYS 


Under these exacting conditions, the axle-type steel bolts which 
were first employed quickly failed through scaling and 

lack of mechanical strength. A mixed set was then incorporated, 
consisting of four bolts of heat-resisting steel and four of 
NIMONIC 75. After a period of service, it was found that 

the steel bolts had extended and become virtually useless, 

and that the bolts of NIMONIC 75 alone were supporting 

almost the entire load. Because of this proved superiority, 

3-in. diameter bolts of NIMONIC 75 secured to NIMONIC 75 

nuts are now employed in all the ‘cruets’ used by 

Messrs. Beardmore for handling large forgings, with smaller 
bolts of the same material for forgings of up to 8 tons. 


NIMONIC’ IS A REGISTERED TRADE MARK 


ax HENRY WIGGIN & COMPANY LIMITED - WIGGIN STREET - BIRMINGHAM 16 


TGA HTAR 
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Audco lubricated valves are recognised throughout Industry as the 
most reliable and economical where a positive shut-off is 


important. 
Lf ebttcalecl A unique pressurised lubricant system provides a leak- 
: proof seal and ensures easy rotation of the plug (without 
valv« <= friction) under extremes of temperature and 
pressure . . . other features include taper seats 
which are not exposed to moving fluids, 
FOR A quarter turn operation and a rotary plug 
which is the only basic moving part. 
Available in a complete range of sizes 


POSITIVE and pressure ratings in Cast Iron, 


Steel, Stainless Steel and corrosion 
SHUT-OFF resisting materials. Full partic. 


ulars of the Audco range will 
be supplied on request. 


The illustration shows 
Audco valves on the 
inlet and outlets to the 
main storage tank at rE 
K.1. Tank Farm, Irak & 
Petroleum Company, 
Limited. 





AUDLEY ENGINEERING CO. LTD., NEWPORT, SHROPSHIRE 





PPAR ag Bern: 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


inch Rate. 


48/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., ¢-page £25 10s. 4-page £48. Full page £90. 
Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 13 insertions 10%. 26 insertions 15%. 
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DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. 


Inch Rate. 


42/- per single column inch and pro rata. 


Minimum 14/-. 


12 lines to 1 inch. 


There are reduced rates (i.¢., not ona pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g. t-page £22, }-page £41 10s. Full page £78. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. ‘‘ Run-on” and ‘‘ Semi-dispiayed ** advertisements by noon Tuesday for publication on Friday same week. “* Displayed "’ and “* Illustrated ”’ advertisements by noon 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 


Advertisements for publication should be addressed to:—Classified Advertisement Dept., ‘‘ The Engineer ’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565 





PUBLIC APPOINTMENTS 





SECOND ADVERTISEMENT 
COUNTY BOROUGH OF GRIMSBY 





EDUCATION COMMITTEE 


COLLEGE OF FURTHER EDUCATION 


Principal : EB. S. GREEN, B.Sc., A.R.1.C. 





LECTURER IN MECHANICAL 
ENGINEERING 





Applications are invited for the following appoint- 
ments : 

LECTURER IN MECHANICAL ENGINEER- 

G. 


son appointed will be expected to teach to 
or ae Tae Higher National Certificate. 
Candidates should possess a University Degree and 
have had good industrial experience. revious 
experience of teaching will be an advantage. 

Salary in accordance with the Burnham Technical 
Scale, 1956 : 

Lecturer, £1200 by £30 to £1350 (plus 5 per cent), 
with increments for approved industrial or educa- 
tional experience. 

GRADE “ A” ASSISTANT IN MECHANICAL 
ENGINEERING. 

The duties will involve the teaching of Engineering 
Drawing to National Certificate and City and Guilds 
courses. Good industrial and drawing office experi- 
ence is essential, and ability to assist with Workshops 
Practice would be an added recommendation. 

Salary in accordance with the Burnham Technical 
Scale, 1956 : 

Grade “ A,” £475 by £25 to £900 (plus 5 per cent.), 
with increments for approved industrial or educa- 
tional experience. ‘ , 

Application forms may be obtained from the under- 
si ~~ should be returned within fourteen days 
of the appearance of this advertisement. 


Canvassi will disqualify 
™ R. E. RICHARDSON, 


Director of Education 


Education Office, 


Eleanor Street, Grimsby. E5299 





MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


WILLESDEN TECHNICAL COLLEGE 
DENZIL ROAD, WILLESDEN, N.W.10 


ASSISTANT GRADE B 


Required for Ist September, 1959 : 
ASSISTANT, GRADE B to teach in Production 
Engineering Courses, mainly Workshop Practice. 
Candidates should have appropriate qualifications 
and industrial experience 

s in accordance with the Burnham (Tech- 
sical) Report, i.e. £682 10s. by £26 Ss. to £1076 Ss. 
per annum, plus London allowance and other 
additions for previous experience as appropriate. 

Application forms (foolscap s.a.c.) from the Clerk 
to Governing Body, 163, Willesden Lane, N.W.6 
Closing date 18th April. ; 

Cc. E. GURR, M.Sc., Ph.D., 
Secretary to the Education Committee 
E5276 





UNIVERSITY OF LEEDS 
DEPARTMENT / oF ELECTRICAL 
ENGINEERING 





LECTURER 





Applications are invited for appointment as 
LECTURER in the ment of Electrical 
Gaaieoue Candidates should have — academic 


tions and experience in one of the following 
felds—Flectrical Power i gs. Electrical 
Engineeri Materials, or Electrical Engineering 


ysics. 5 on the scale of £900 by £50 to 
ft 350 (efficiency bar) by £75 to £1650, according to 
lifications and experience. — } 
“i weeatiens (three copies), stating date of birth, 
qualifications and experience, together with the 
names of three referees, should reach the Registrar, 
The University, Leeds, 2 oy mg A ——- 
i t later n y, 
tioulars may be obtained), not la A, 


PUBLIC APPOINTMENTS 


COLLEGE OF AERONAUTICS 





DEPARTMENT OF AIRCRAFT MATERIALS 





INSTRUMENTATION ENGINEER 


INSTRUMENTATION ENGINEER required 
in Department of Aircraft Materials, to be responsible 
for the laboratory equipment, the design, construc- 
tion and instrumentation of research apparatus, and 
to advise generally on technical development. Salary 
in scale £700 by £25 to £850 by £25 to £1000 p.a., 
with Local Government Superannuation.—Applica- 
tions, giving full details of qualifications and experi- 
ence, and quoting the names of three referees, to 
the Recorder, The College of Aeronautics, Cranfield, 
Bietchley, Bucks. E5259 





THE TOWERS HOSPITAL, 
HUMBERSTONE, LEICESTER 


ASSISTANT ENGINEER 





ASSISTANT ENGINEER required at The Towers 
Hospital, Humberstone, Leicester (1024 beds). 

Applicants must have served a recognised engineer- 
ing apprenticeship and have a sound — aa and 
experience of steam boiler plants and auxiliaries, 
heating and domestic hot water apparatus and elec- 
trical installations. 

Candidates should possess the Ordinary Engi - 
ing Certificates in Mechanical Engineering (including 
heat engines and the principles of electricity), or an 
equivalent qualification. 

Salary and conditions of service for this post, which 
is superannuable, will be in accordance with the 
Whitley Council recommendations, £605 by £25 (3) 
by £30 (2) to £740 per annum. 

The successful candidate will be required to reside 
near the hospital in an unfurnished house, which will 
be provided at an appropriate rental. 

Applications, giving details of age, qualifications 
and experience, and quoting the names of three 
seen to whom reference may be made, should be 
orwarded to The Hospital Secretary, The Towers 
Hospital, Humberstone, Leicester, by the 6th April, 
1959. E5215 





ADMIRALTY 





LONDON, BATH, AND H.M. DOCKYARDS 
ELECTRICAL ENGINEERS AND 
ASSISTANT ELECTRICAL ENGINEERS 





Admiralty requires ELECTRICAL ENGINEERS 
and ASSISTANT ELECTRICAL ENGINEERS 
for unestablished appointments in London, Bath and 
H.M. Dockyards. Candidates must be British 
subjects, possess University Honours Degree or 
equivalent qualifications, with at least two years’ 
practical training followed by practical experience in 
responsible post. Salaries depending on age and 
experience within ranges : Electrical Engineer, £1445 
to £1975; Assistant Electrical Engineer, £865 ( 
25) to £1345 (London rates, subject to reduction in 
provinces).—Forms from M.L.N.S., Technical and 
Scientific Register (K), 26, King Street, London, 
S.W.1, quoting D63/9A. E9874 





NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 





CLERK OF WORKS 





CLERK OF WORKS required to supervise the 
installation of mechanical and electrical services in 
connection with the building of the Welwyn/Hatfield 
New Hospital. Candidates should have had con- 
siderable practical experience in the installation of 
engineering services in buildings and be capable of 
negotiating with representatives on site. The appoint- 
ment is expected to last at least 3 years. 

Salary offered is £1000 per annum. 

Apply, giving age, qualifications and experience 
with the names and addresses of two referees (prefer- 
ably employers) to Secretary, North West Metro- 
politan Regional Hospital Board, 40, Eastbourne 
Terrace, London, W.2. quoting reference 712 by 
13th April, 1959 E5277 


PUBLIC APPOINTMENTS 





ROYAL NAVAL SCIENTIFIC 
SERVICE 





SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 





Royal Naval Scientific Service requires SENIOR 
SCIENTIFIC OFFICERS and SCIENTIFIC 
OFFICERS for Establishments in London area, 
Baldock, Portsmouth, Portland, Poole and Rosyth. 
Main requirements are for PHYSICISTS, MECHA- 
NICAL ENGINEERS, ELECTRONIC ENGI- 
NEERS and MATHEMATICIANS in_ areas 
specified. The following particular vacancies also 
exist : Mathematician: for applied research of 
basic nature on stability of underwater vehicles ; 
knowledge of theoretical hydrodynamics and theory 
of control systems an advantage: London area. 
Mech | Engi : with sound knowledge of 
basic principles of thermo and fluid dynamics, to 
carry out research programme in a particular field 
of applied hydrodynamics. Experience in modern 
methods of design and research on axial flow com- 
pressors, turbines or pumps an advantage : London 
area. Mechanical Engineers: for design and 
development of underwater devices ; Portland area. 
Physical Chemist : with specialised knowledge of 
rubber technology : Poole area. Chemists: Phy- 
sical and Inorganic : Poole, Baldock and London 
areas. Candidates must normally be natural born 
British subjects of natural born British parents, with 
First or Second Class Honours Degrees. 5S.S.O.s 
must have had three years’ post-graduate experience 
and be not less than 26 years of age. 

Salaries (men): S.S.O., £1233-£1460; S.O., 
£655-£1150 (London)—somewhat lower in pro- 
vinces. Appointments are unestablished (with 
F.S.S.U. benefits), but opportunities may occur for 
those between ages of 21 and 32 to compete for estab- 
lished posts. 

Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1. 
(quote A.500/8A). E5161 








ATOMIC WEAPONS RESEARCH 
ESTABLISH MENT 





ALDERMASTON 
REACTOR 
ENGINEERS AND PHYSICISTS 





The Nuclear Research Division at Aldermaston is 
forming a team of Engineers and Physicists for 
studies on the =e. utilisation and operation of 
the “HERALD” light water moderated research 
reactor, shortly to be commissioned. 

To improve its flexibility and performance, com- 
patible with safety, the technology of the system 
requires further study. This involves problems in 
reactor physics, heat transfer, and hydraulics, 
especially relating to the transient behaviour of the 
system. 

The design of experimental apparatus to be 
exposed to the core radiation involves problems in 
radiation induced thermal stress and the handling of 
large quantities of radioactivity, as well as involving 
the optimisation of the reactor core to meet a variety 
of experimental requirements. 

An 1LB.M. 704 computer is available for the 
solution of major calculations and a zero ener; 
reactor is provided as a permanent instrument for 
the rapid solution of core problems. The support 
of large design and development organisations in the 
Division will be available. 

The posts will be graded in the Engineer and 

Classes. 


For_the engineering posts apprenticed engineers 
with Corporate Membership of a Senior Institution, 
or equivalent, are required. For these men a training 
period of shift operation of the reactor may be 
involved. 

For the scientific posts, candidates should have an 
Honours in Physics or a Mathematical 
branch of engineering. 

Experience in any of the above-mentioned fields 
will an advantage but training will be provided 
for those without experience. 

SALARY : Engineers, £845-£2155. 

Scientific Officer class, £675-£2155. 

Contributory superannuation scheme. A house or, 

ternatively, substantial assistance with house 
purchase, will become available for married officers 
living beyond daily travelling distance. 

Postcards for application forms to the Senior 
Recruitment Officer at Atomic Weapons Research, 
Establishment, Aldermaston, Berks. Please quote 
reference 2204/25. ES2 


PUBLIC APPOINTMENTS 





CENTRAL ELECTRICITY 
GENERATING BOARD 





SOUTH WALES DIVISION 





APPOINTMENTS 





Applications invited for the following super- 
annuable N.J.B. appointments at Aberthaw Power 
Station, The Leys, Nr. Barry, Glam 

MAINTENANCE SUPERINTENDENT 
(MECHANICAL AND ELECTRICAL. Vacancy ’ 
No. 44/E/59). r 

Salary : L4, £1600-£1705 per annum 

Applicants should have had wide experience in 
power station mechanical and electrical maintenance 
and preferably be Corporate Members of the Institu- 
tion of Mechanical and/or Electrical Engineers or 
hold equivalent qualifications. 

OPERATION SUPERINTENDENT (Vacancy 
No. 45/E/59). 

Salary : L4, £1600-£1705 per annum. 

Applicants should have had wide experience of 
plant operation with modern high-pressure units, 
plant testing and special investigations. An Engineer- 
ing Degree and/or Corporate Membership of the 
Institution of Mechanical or Electrical Engineers 
desirable. 

Special application forms obtainable from Secre- 
tary, South Wales Division, Central Electricity 
Generating Board, Twyn-y-fedwen Road, Gabalfa, 
Cardiff, to be returned by 10th April, 1959. 

E5287 





CENTRAL ELECTRICITY 
GENERATING BOARD 


EASTERN DIVISION 





BRADWELL (ESSEX) NUCLEAR 
GENERATING STATION 





ASSISTANT ENGINEERS 





Applications are invited for a number of appoint- 
ments : ASSISTANT ENGINEERS, Bradwell 
(Essex) Nuclear Generating Station. 

: Salary on appointment will be within the pro- 
visional range of £965-£1025 per annum, plus 10 per 
= Shift Allowance when required to work on 
shift. 


_ Duties, mainly on shift, assisting operating staff 
in general generating station operation. ppor- 
tunities will occur for training and experience in the 
operation of nuclear plant. 


Experience in the operation of modern generating 
station plant, and qualifications to H.N.C., will be 
an advantage. 

Applications, quoting Reference No. 2/10365, 
Stating age, qualifications, experience and present 
position, should be sent to the Controller, Central 
Electricity Generating Board, Eastern Division, 
West Farm Place, Chalk Lane, Cockfosters, Barnet, 
Herts., to arrive not later than I!th April, 1959, 

; C. CLINCH, 

E5282 Controller. 





ATOMIC ENERGY RESEARCH 
ESTABLISHMENT 


SAFETY OFFICER 





A Professional Engineer is required at A.E.E., 
Winfrith, Dorset, to advise on conventional safety 
requirements for scientific and engineering plant and 
on general matters of industrial safety. The work 
will include scrutiny of designs from the safety 
aspect, control of plant inspection service and the 
promotion of safety consciousness in all grades of 
staff by lectures, demonstrations, &c. 

_ Candidates should have experience in the survey- 
ing of mechanical and/or electrical plamt and a good 
knowledge of the Factories Acts requirements 

Salary : £1345-£1800. 


Housing ; Superannuation scheme 
lease send a post card to the Group Recruitment 
Officer, quoting reference (1313/25), A.E.R.E. 
Harwell, Didcot, Berks, for details. E5302 " 
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PUBLIC APPOINTMENTS 








The United Kingdom Atomic Energy Authority is responsible for providing a 
consultancy service to Electricity Authorities at home and abroad and for advising 
the British Industrial Consortia who design and build nuclear power stations. 
Because of the rapid expansion in this field, immediate vacancies exist in the 
Industrial Power Branch for design and project engineers. 


DESIGN OR PROJECT ENGINEERS 


THE 
INDUSTRIAL 
POWER 
BRANCH 


(Ref. 2897/31) 








£1345 - £2155 








ASSISTANT DESIGN ENGINEERS 


(Ref. 2898/J1) 








£910 - £1315 








In addition, suitably qualified candidates will be considered for posts with 


salaries up to 








£2600 p.a. 








Particular vacancies exist which require experience in mechanical, electrical 
or control engineering. Previous background of nuclear power is not essential 


as training in this field will be given. 


All applicants must have served a recognised engineering apprenticeship. 
Design or Project Engineers must be corporate members of a senior engineering 
institution, or equivalent, whilst for Assistant Design Engineer appointments 


an H.N.C. or equivalent is essential. 


If you have good design or project experience, you are invited to write, 
quoting the appropriate reference, for further particulars to : 


Director of Industrial Power, 
UNITED KINGDOM ATOMIC ENERGY AUTHORITY, 


Industrial Group Headquarters, 
Risley, Warrington, Lancashire 


Closing Date : 13th April, 1959 








| TENDERS | 


BOROUGH OF CHESTERFIELD 


SEWERAGE 





CONTRACT NO. 6 





TENDERS are invited for the CONSTRUCTION 
of approximately 1750 lineal yards of S.G.W 
SEWER, ranging from 9in. to 18in. in diameter, 
together with 25 BRICK and CONCRETE MAN- 
HOLES. The contract will also include DEMOLI- 
TION of approximately 100 yards of EXISTING 
SEWERS and about 8 MANHOLES. , ; 

General conditions of contract, specification, bills 
of quantities and drawings may be obtained from 
the Council’s Consulting Engineers, Messrs. J. D. 
and D. M. Watson, M.LC.E., 67, Tufton Street, 
Westminster, S.W.1, on and after Monday, 6th April, 
1959, on payment of ten guineas deposit, refund- 
able only to contractors who submit bona-fide 
Tenders and return all documents and drawings on 
or before the last day for receipt of Tenders. Cheques 
should be made payable to J. D. and D. M. Watson 
or order. : . 

The Council does not bind itself to accept the 
lowest or any Tender. / is 

Tenders must be delivered in a plain package 
endorsed “‘ Tender for Contract No. 6,” and delivered 
to the undersigned by noon on Monday, 4th May, 
1959, 


RICHARD CLEGG, 


Town Clerk. 
Town Hall, 
Chesterfield, 
9th March, 1959. ES194 





CITY OF PORTSMOUTH 


ST. MARY’S HOUSE—BOILER 
REPLACEMENT 





TENDERS are invited for the Manufacture, 
Supply and Erection of Pipes and Valves to be 
installed on the new steam raising plant at St. 
Mary’s House comprising four treble-pass horizontal 
multi-tubular boilers each rated at 12,900 Ib 
team per hour. 

’ Desseenets obtainable from City Engineer, 
Municipal Offices, Portsmouth. Deposit £2. 

Tenders enclosed in the envelope provided must 

be delivered to the oe not later than noon 
, 30th April, 1959, 
seeped “ Vv. BLANCHARD, 


Town Clerk. 
E5293 


Guildhall, 
Portsmouth. 








TENDERS 











INDIA SUPPLY MISSION 


The office of the India Supply Mission, 2536, 
Massachusetts Avenue, N.W. Washington 8, D.C., 
United States of America, invites TENDERS for 
the following :— 

(a) TENDER ENQUIRY No. SE.29. 

For the SUPPLY of a KAPLAN HYDRAULIC 
TURBINE, 12,500 B.H.P. Complete with 
alternators, switchgear and transformer. 

(b) TENDER ENQUIRY No. SE.43. 

For the SUPPLY of a JAW COAL CRUSHER, 
capacity 300 tons/hour, complete with electric 
motors and control gear. 

(c) TENDER ENQUIRY No. SE.45, 

For the SUPPLY of 44 CENTRIFUGAL 
PUMPS in stainless steel or rubber-covered 
design, &c., for the manufacture of strepto- 
mycin and dihydrostreptomycin. 

Specifications, drawings, &c., relative to the above 
enquiries, can be obtained from the Co-ordination 
Branch, India Store Department, Government 
Buildings, Bromyard Avenue, Acton, W.3, at a cost 
of £3 Ils. 6d. per Tender for (a); £0 14s. 3d. per 
Tender for (b), and £1 15s. 9d. per Tender for (c). 
Tenders are to be returned direct to India Supply 
Mission, 2536 Massachusetts Avenue, N.W. Wash- 
ington 8, D.C., United States of America, so as to 
reach them by 20th May, 1959 for (a); 26th May, 
1959, for (b), and 29th April, 1959, for (c). 

Specimen copies of the above specifications can 
be seen at India Store Department, Government 
Buildings, Bromyard Avenue, Acton, W.3, under 
reference No. §.4344/58/NSC/ENG.2 for (a); 
§.4345/58/NSC/ENG.2 for (b), and $.4359/58/NSC/ 
ENG.2 for (c). E5284 





INDIA STORE DEPARTMENT 


VERTICAL COPY MILLING MACHINE 





The Director General, India Store Dept., Govern- 
ment Building, Bromyard Avenue, Acton, London, 
W.3, invites TENDERS for the SUPPLY of the 
following :— 

VERTICAL COPY MILLING MACHINE, 
16in. long traverse by 8in. cross and vertical 
traverse, Table size 32in. by 8}in. 

Specifications, drawings, &c., relating to the above 
may be obtained from the Co-ordination Branch of 
India Store Department, Government Building, 
Bromyard Avenue, Acton, London, W.3, at a cost 
of 10s. per Tender. Tenders are required to be 
returned to the India Store Department, at the 
above address, by 1 Ith May, 1959. 

In your application for Tender, please quote 
Ref. No. 2035/58/SSB/ENG. 3. E5285 


TENDERS 
RAND WATER BOARD 


JOHANNESBURG, SOUTH AFRICA 








CONTRACT NO. 919 





SUPPLY AND DELIVERY OF 8&-INCH 
INTERNAL DIAMETER PIPE, EXCAVATION 
OF PIPE TRENCHES, &c., AND LAYING 
AND JOINTING OF PIPE FOR A PIPELINE 
APPROXIMATELY 62,500 FEET IN LENGTH 





Tenders are hereby invited for the supply and 
delivery of the above-mentioned pipe, excavation of 
pipe trenches, &c., and laying and jointing of a 
pipeline under Contract No. 919. : 

Copies of the contract documents may be obtained 
from the Chief Engineer (Mr. C. P. Robinson, B.Sc., 
M.LC.E., M.AS.A.)I.C.E.), 3, Fraser Street, P.O. 
Box 1127, Johannesburg, or from Ranald J. Harvey 
and Partners, 34, Victoria Street, Westminster, 
London, S.W.1, England, on payment of a deposit 
of £5 in respect of the first copy and £2 for each 
additional copy. 

Deposits for documents will be refunded on 
receipt of a bona fide tender or, in the event of 
failure to submit a tender, on return of the documents 
within one month of the date tenders are opened. 

Tenders endorsed “CONTRACT No. 919— 
TENDER FOR 84-INCH PIPELINE” must be 
sealed and delivered to the undersigned before 
NOON on WEDNESDAY, 29th JULY, 1959. 

The Board does not bind itself to accept the lowest 


or any tender. 
N. MCMURRAY, 
Secretary. 


3, Fraser Street, 
P.O. Box 1127, 
Johannesburg, 
South Africa, 
6th March, 1959 


Notice No. 1077. E5183 








EDUCATIONAL 











COLLEGE OF AERONAUTICS 


ONE YEAR POST-GRADUATE COURSE 
IN THE PHYSICS AND MECHANICS OF 
STRUCTURAL MATERIALS 1959-1960 


Applications are invited for the one-year course 
which begins on Sth October, 1959. Prospective 
students must be of graduate status in an appropriate 
branch of science or engineering and must have 
practical experience in one of the fields covered by 
the course. 

The purpose of the course is to give instruction in 
the analytical methods of the theories of elasticity 
and plasticity and in the basic theories of the nature 
of materials derived from the sciences of physics, 
chemistry and metallurgy. 

Further information and forms of application may 
be obtained from: The Warden, The College of 
Aeronautics, Cranfield, Bletchley, Bucks. E502! & 





BRADFORD INSTITUTE OF 
TECHNOLOGY 





DEPARTMENT OF MECHANICAL 
ENGINEERING 


—_—__—— 


The FULL-TIME COURSE in the Institute is 
recognised for the University of London External 
B.Sc. Degree, The Course is of three years’ duration 
and students who have already completed Part I and 
Part Il may join the fina! year in preparation for 
Part III. 

Applications for admission should be made to the 
Registrar, Bradford Institute of Technology, Brad- 
ford, 7, as soon as possible, and, in the case of those 
wishing to join the final year, not later than 30th 
April. E5291 & 
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EDUCATIONAL 





AUTOMATION._-AUTHORITATIVE 
COURSES are now available in ital and Analogue 
Computer Technology, Applied 

Processing and Instrumentation up to professiona! 
level by home study. Individual enrolment or indus- 
trial group scheme enrolments . Syllabuses 
and prospectus sent on request. Write (Dept. S.E.8), 
E.M.L Institute School of Electronics, College House, 
Kensington, London, W.8. BIAS & 





SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 











A.E.1.-JOHN THOMPSON 
NUCLEAR ENERGY COMPANY 
LIMITED, 

RADBROKE HALL, KNUTSFORD, 
CHESHIRE 
TWO SENIOR PROJECT PLANNING 
ENGINEERS 


required, to be responsible for overall planning 
of NUCLEAR POWER STATION projects 
— the enquiry stage to their ultimate com- 
pletion 


They should have a good knowledge of the 
heavy engineering contracting industry, involving 
site erection of mechanical and electrical plant, 
and preferably with some site experience. 
Preference will be given to applicants who are 
Associate Members of one of the Senior Engi- 
neering Institutions and who have experience in 
one of the following fields: Conventional 
Power Stations : Major Civil Engineering 
Works ; Oil Refinery Construction ; Heavy 
Chemical Plant Construction ; Public Utility 
Works, Knowledge of Nuclear Power works is 
not essential. 


_ Coach transport is available from the Stretford, 
Sale and Altrincham districts. The position is a 
permanent staff appointment and a contributory 
pension scheme is in operation. Apply in 
writing, stating age, qualifications and experience, 
to the Chief Engineer, quoting reference 
JMEB. E5258 a 





A DESIGNER/DRAUGHTSMAN 


or EXPERIENCED DRAUGHTSMAN is 
required for an interesting position in the 
Drawing-Office of a medium-sized Fertiliser 
Works. Experience in the design of chemical 
plant and conveying systems would be an 
advantage. Minimum qualifications, O.N.C 
Salary commensurate with age, qualifications 


and experience.— se write, giving full 
particulars, to the Secretary, West Norfolk 
Fertilisers, King’s Lynn, Norfolk. E5252 a 


A TECHNICAL REPRESENTATIVE for South- 
East area of England, required by old-established 
ro of aluminium and brass founders and engineers 
his post carries a salary and a car, is permanent and 
pensionable.—Write, BOX Z.K.469, Deacons Adver- 

tising. 36, Leadenhall Street, London, E.C.3. 
E5264 a 


APPLICATIONS ARE INVITED FROM PRO- 
JECT ENGINEERS over 28 years of age and having 
H.N.C, minimum qualification, for a vacancy in the 
Production Engineering and Development - 
ment at Ferodo, Limited. This is a senior staff 
appointment and candidates must have had experi- 
ence in one or more of the following subjects :~ 

Production engineering and plant layouts, factory 
mechanical services layouts, special plant design. 
The successful candidate will be responsible for hand- 
ling projects through initial investigation, preparation 
of estimates and reports, ordering plant and equip- 
ment and arranging for installation and final handing 
over to the works.—Write, giving details of age, 





IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 
(UNIVERSITY OF LONDON) 
POSTGRADUATE COURSE IN 
NUCLEAR POWER 





A full-time postgraduate course in Nuclear Power 
is held each year at Imperial College. This course is 
conducted from the engineering point of view and is 
intended primarily for graduate engineers and 
applied scientists who wish to pursue a career in the 
design, development and construction of nuclear 
power stations. A special feature of the course is 
the inclusion of a design study of a complete nuclear 
power project. Experimental work will include the 
use of a natural uranium-graphite exponential 
assembly. 

Further information may be obtained on applica- 
tion to the Registrar, Imperial College, London, 
S.W.7. ES186 6 





UNIVERSITY OF SHEFFIELD 


Applications are invited for the Gas Plant Manu- 
facturers’ Development Council Scholarship tenable 
for a degree course in Civil, Mechanical or Chemical 
Engineering or Fuel Technology: Value £350 a 
year for three years. Closing date 15th May.— 
Application forms and particulars from the cy 

55274 & 





A.M.1.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 


95 per cent. successes. 148-page prospectus free 
on request.—B.1.E.T. (Dept. 22), 29, Wright's Lane, 
London, W.8. Eii4e 


quali 1s S$ experience and salary 
required, to the Personnel Manager, FERODO. 
LIMITED, Chapel-en-le-Frith, Via Stockport. 

E5208 a 


APPLICATIONS ARE INVITED FROM 
ENGINEERS for responsible posts on research and 
development of PRODUCTION PROCESSES for 
the engineering industry. Excellent opportunities 
for those with ability and initiative. Candidates 
should have an engineering degree, Higher National 
Certificate, or equivalent qualification. Excellent 
working conditions in pleasant surroundings. Super- 
annuation scheme. Removal expenses paid.—Send 
full details, including age, qualifications, experience 
and present salary, in confidence to BOX No 
E5294, “ The Engineer.” A 


CHIEF ENGINEER—£2000-£3000—is required 
to take charge of the Technical Services and all 
Developn.ent work of one of the leading national 
companies enga: in heavy plate and structural 
work. He should be well qualified with wide expe- 
rience in design and construction methods. Evidence 
of ability to administrate, organise and to think con- 
structively should be given. AH applications, 
regarded as strictly confidential by an industrial 
engineering consultant retained to advise on the 
appointment, should be in writing.—-BOX No. E2342. 
“ The Engineer.” + 


COCHRAN AND CO., ANNAN, LTD., 
require SENIOR TECHNICAL REPRESENT- 
ATIVE for the Marketing of Pressure Vessels 
Progressive salary and car ptovided,—Reply, stating 
qualifications and experience to BOX No. E5279, 
“ The Engineer.” A 


DESIGNER DORAUGHTSMAN, = experienced 
mechanica) machine and hydraulic design for old- 
established small City company. Works experience 
essential.—Write details to X B.832, c/o Streets, 
110, Old Broad Street, E.C.2. ES265 a 


Classified Advts. continued on page 104 
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CONTRACT DESIGN ENGINEER required for 
Essential that applican 





qualifeation ioe of I 

corporate mem i the Institu- 
Engineers. ~~ Peden starting 

hg or. OF St, annum. Contributory Pension 


Dining Room. Please state - 
qualifications and experience.—FOSTER WHEELER 
LTD., 3, Ixworth Place, London, $.W.3. E5267 a 


ree Yow one ra tat at pre with good elec- 
rical engineering background required by Consult- 

ng Engineers handling a variety of design projects. 
Positions available are for all os up to degree 
wader a ane and three weeks’ annual 
holida alifying + sy —NORRIS 
BROTHERS. ‘“iTD* 62, Church Road, Burgess Hill, 
Sussex. E5300 a 


DIZSEL ENGINEER with high-speed lightweight 
diesel experience and contacts in allied industries 

wired. This is a senior post carrying an appro- 

te salary. —Applicants are invited to send fullest 
details of their experience to Personnel Manager, 
PETTERS, LTD., Causeway Works, Staines, 
M x ES271 a 


DRAUGHTSMEN, ELECTRICAL AND 
MECHANICAL, for Engincering Consultants. 
Knowledge of power station work an advantage. 
Positions permanent, a five-day week, 
free lunches.— Write phone Personnel Officer, 
EWBANK AND PARTNERS, 10/11, Grosvenor 
Place, Hyde Park Corner. Sloane 0486. E5270 a 


ENGINEERING TRADE ASSOCIATION 
REQUIRES ASSISTANT to work at Ascot, 

Electrical engineering technical training 
essential. Preference given to man with practical 
experience transformers. Salary commensurate age, 
experience, qualifications. Pension scheme. Write, 
stating full particulars—-BOX No. E5234, “ The 
Engineer.” A 


eee ees TRADE ASSOCIATION 
REQUIRES ASSISTANT to wotk at Ascot, 
Berks. Electrical on ees technical training 
essential. eee aie to man with practical 
experience rectifier power capacitors. Salary 
commensurate e experience, qualifications. Pen- 
sion scheme. stating full iculars.— 
BOX No. E5235, “ Engineer.” A 
ENGINEER SURVEYOR required for inspection 
of Boiler and Pressure Plant. Must have Ist Class 
M.O.T. Certificate with Steam Endorsement or 
equivalent. Salary £735 to £1060 (ESA Scale), 
other benefits. Resident S. Yorks or N. Derbyshire. 
—Apply: Eng. "ye _General Assurance Corp., 
Lid., 99, Aldwych, 2. E5304 a 
GENERAL oven of a British steel works 
invites applicants for the position of PERSONAL 
ASSISTANT. Applicants should possess a Science 
or Technical Degree and be prepared to handle ad hoc 
Cae ee | and assist in matters of administration. 
or the t type of individual the job, which is pen- 
sionable, is a progressive one. Please write, giving 
full particulars of age, qualifications and experience. 
BOX No. E5190, * The Engineer.” A 


IND COOPE LIMITED 
invite applications from 
ENGINEERS 


to fill two new vacancies on their staff. In 
considering applicants, preference will be given 
to those with most of the following : 
Public School and University Education 
Honours Degree. 
Completed Graduate Apprenticeship 
Completed or nearly completed requirements 
for Corporate Membership of a major 
Engineering Institution 
Some industrial experience in a responsible 
position. 
Age 25-30. 
Excellent personal qualities 
Appointments will be initially at the Com- 
pany's headquarters and Brewery at Burton-on- 
Tremt and the work will cover a wide field of 
Plant Engineering. — assignments at other 
Breweries and Establishments may also be 
required from time to time. Replacement value 
of Piant installed is about £5,000,000 
Salaries will be dependent on experience 
qualifications, &c 
Special attention will be given to training for 
leadership and increasing responsibility. 
The Company operates an excellent Pension 
Scheme with provision for dependents at all 


s! 

“Fiease write, with details, to the Chief Engi- 

a Ind Coope Ltd., Station Street, Burton-on- 
rent 





ES283 a 





MACHINE SHOP FOREMAN 


A_ large engineering works in the North of 
England me an ADDITIONAL SENIOR 
FOREMAN 

Applicants must have a good record of super- 
visory experience in medium/heavy general engi- 
neering on a range of machines, including hori- 
zontal borers, planes, plano-mills and centre 
lathes. Technical education to H.N.C. level is 
desirable. Preferred age 28-45 

The company operates a contributory pension 
scheme and assistance with housing is available 
This is a senior staff position of considerable 
scope and responsibility and will be remunerated 
accordingly. 

Write, initially, with full details of career, 

Manager, BOX No. E5262, “ ithe 


” 


Engineer. 


3G AND TOOL DRAUGHTSMAN.—Senior 
man required as Section Leader in oe of tools 
and equipment for mass production of light electrical 





og oe Practica] tool room experience essen- 
Progressive ion in an exr g organisa- 

= situated in S.E. London. ree to Personnel 
ngineer A 


Manager.-BOX No. E2339, “ 


THE 
SITUATIONS VACANT 





LEADING LOADING rey th oo get 
FACTURER HAS VACANCY for 
DESIGN DRAUGHTSMAN. for the design 

of developments in 


and progressing 
hydraulic loading a 

Applicants should have experience in medium 
general engineering fabrication and transmission 
design and id be able to work with a 
minimum of supervision. 

rr N.C. minimum qualification. . 

Apply in writing to Chief Designer, F. E. 
WEATHERILL, LTD., Tewin Road, Welwyn 
Garden City, Herts. E2336 a 


PRODUCTION ENGINEER required for large 
General Engineering Works in India, capable of 
taking control of Planning, Progress Departments 
and Tool Room.—Apply in confidence, stating age, 
experience, emoluments received and expected, to 
X No. 2416, c/o Charles Barker and ao, Ltd., 


Gateway House, London, E.C.4. 295 a 


SENIOR CIVIL ENGINEERING ASSISTANT 
required by Westminster Consultants, for design 
work in London. Age 35-45, with experience of 
design and construction of docks and harbour or 
other tidal works. Work will be at least as Section 
Leader under direction of head of department or 
deputy in first instance, with prospects both as 
regards position and salary. Post is not temporary 
and carries staff pensions. Applications in con- 
fidence, with details of qualifications, experience and 
oes employers. BOX No. E5272, “ The 
ngineer. A 


SENIOR CONSTRUCTION ENGINEER 
Experienced Site Engineer required to super- 
vise construction of mechanical, electrical and 
instrument works or major water clarification 
plant in Middle East. Applicants should be aged 
30 to 45 with considerable construction experi- 
ence overseas for preference. Corporate Mem- 
bership of one of the professional institutes would 
be an advantage. The contract will extend for an 
approximate period of 18 months with good 
salary and generous allowances. Full details in 
chronological order.—BOX No. E2343, ‘ The 

Engineer.” 
ny 


SENIOR DESIGN DRAUGHTSMAN required 
by a large Midlands Steelworks. The position 
entails creative work in Heavy Engineering including 
rolling mills and preference will be given to candidates 
with experience in these fields. Excellent conditions, 
staff position, pension and free life assurance scheme. 
Apply. Stating age, qualifications and details of 
ience and salary required to Chief Engineer.— 

X No. E5225, “ The Engineer.” A 


SENIOR DRAUGHTSMAN REQUIRED.— 
Established firm mechanical handling engineers. 
Experience of mechanical handling essential. Good 
rates of pay and bonus scheme.—BOX No. E2340, 
* The Engineer.” A 
SENIOR DRAUGHTSMEN required for interest- 
ing work on marine gearing. Applicants should 
preferably have served full apprenticeship and had 
several years’ diesel or gearing drawing-office ex: 
rience.—Apply, Technical Manager, MODE 
WHEEL DRIVE, LTD., Lindo Lodge, Stanley 
Avenue, Chesham, Bucks. Tel. eee 
1 A 


TECHNICAL SALES 
REPRESENTATIVE 


required for Home Counties area. 

Applicants should well-educated and 
accustomed to top-level contacts and must have 
a pneumatic engineering background, including 
some Workshop and/or Drawing-Office experi- 
ence. 
Salary according to age and experience. Car 
provided. 

Write to : 

The 


Manager, 
HOLMAN BROTHERS, LTD., 
44, Brook Street, 


London, W.1. 
E5195 a 
THE BOWATER' PAPER CORPORA- 
TION LIMITED HAVE VACANCY 


a 

FOR A REINFORCED CONCRETE DESIGN 
DRAUGHTSMAN. Applicants should have had 
experience in the design of reinforced concrete 
structures, roads, tanks, foundations, &c. Appli- 
cations will be treated confidentially. They should 
state details of age, education, training and experi- 
ence and salary required and should be sent to The 
Chief Engineer, The Bowater Paper Corporation, 
Ltd., Engineering Division, Northfleet, a 

A 





WORKS ENGINEERS 


Vacancies exist in the Works Engineer's 
Department of a large company in East London 
for personnel capable of Drawing, Planning and 
Estimating Layouts for both Machine and 
Assembly Shops from information supplied by 
Time Study Departments, also experience in 
Ventilation and Extraction Systems, Palletisation 
and Mechanical Handling of Stores, &c. Age 
between 30 and 40. A salary of up to £1000 per 
annum will be paid to the selected candidates 
Please write, iving details of ,experience.— 
BOX No. E S278, * The Engineer.” nN 


WALKER BROTHERS (WIGAN), LTD.—a 
ae § a en co aaptond in _ ee. = 
paper and nery have 
for EXPERIENCED MECHANICAL ENGINEER- 
ING DRAUGHTSMEN—preferably with H.N.C. 
Superannuation fund, canteen and welfare facilities. — 
Applications, stating age, experience, &c., to the 
Personnel Manager, Pagefield Iron Works, Wigan. 
7A 


ENGINEER 


SITUATIONS VACANT 
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DOW-MAC (PRODUCTS) LTD., 


SPECIALISTS IN DESIGN AND 
MANUFACTURE OF PRECAST 
PRESTRESSED AND _ REIN- 
FORCED CONCRETE 
REQUIRE 


FIVE SENIOR 
DESIGNERS 


1. Salary scale £900—£1200, de- 
pendent on experience and 
qualifications. 

2. Pension Scheme. 

3. Removal expenses paid. 

4. One month’s settling in allowance 
5. Experience in prestressing not 
essential—training given. 

Write giving full details to: 

Technical Director, 

Dow-Mac (Products) Limited, 


Tallington, Stamford, Lincs. 
E5297 a 





W. H. ALLEN SONS & — 
LIMITED, BEDFOR 


CHIEF GEARING 
DESIGNER 


required at the Company’s recently-estab- 
lished and antag Gearing Factory at 
Pershore, Worcs. 

The Company is engaged in the manufac- 
ture of precision gearing, including gears of 
the epicyclic type, for industrial and marine 


a yo 
A Qualified Engineer is required, aged 
between 30 ely years, with previous 


experience of Gearing Technol and 
Detailed Mechanical Design. nes 

The salary for this permanent and pen- 
sionable position will depend solely on the 
—— and experience of the success- 
ful candida 

Spely in confidence to: 

anager, ring artment, 
Atlas Works, Dep 
Pershore, Worcs, 


E5201 a 





ENGLISH ELECTRIC 


require a 


TECHNICAL SALES 
REPRESENTATIVE 


for work in the Yorkshire area. The 
minimum educational requirement is H.N.C. 
and some experience of large industrial 


rotating machinery would be an advantage. 
The Company operates a pension and 
life assurance scheme and three weeks’ 
annual holiday is granted after a qualifying 
period 
Please write, giving details of qualifica- 
tions and experience, to Dept. C.P.S., 
Marconi House, 336/7, Strand, London, 
W.C.2, quoting reference E1297Z 
ES253 a 











DESIGNERS & 
DEVELOPMENT ENGINEERS 


With extensive experience in Mechanical 
Engineering required by well-known pro- 
gressive Company in the North Midlands 
serving Coal, Quarry, Oil Gas and Chemical 
Industries. 


The men we are looking for will have 
specialised in machinery and equipment for 
one of these industries, or will have a good 
all-round experience of medium or heavy 

al eng ing design. 





They will be at least H.N.C. standard, will 
have initiative, and already be earning in the 
region of £900-£1000. 


Applicants with proved ability will be 
invited for early interview for which expenses 
will be paid. 


Write, giving full chronological details of 
experience, &c., to BOX No. E5273, “ The 
Engineer.”’ 





ENGLISH ELECTRIC 


ATOMIC POWER DIVISION 


Whetstone, nr. Leicester 


require a number of 


GRADUATE MECHANICAL ENGINEERS 


To work on performance investigations relating to the first Commercial Nuclear Power Station 


incorporating advanced gas-cooled reactors 


Candidates should possess a good Degree in Mechanical Engineering, together with a Graduate 


Apprenticeship or two years’ research experience 


Piease write, giving details of qualifications and experience, to Dept. C.P.S., Marconi House, 


336/7, Strand, W.C.2, quoting reference E1817H. 


E5268 a 








have vacancies for 


Personnel Director, Ref. SX 


Cheadle Heath, Stockport, 





essential. 


89, 
SIMON HANDLING ENGINEERS, LTD., 
Chesh 


SIMON HANDLING ENGINEERS LIMITED 
of the SIMON ENGINEERING GROUP 


Good prospects to men with University Degree or 
equivalent in Engineering and preferably with prac- 
tical workshop, D.O. experience. 
strongly developed sense of responsibility are 
Interesting work in the field of Pneumatic 
and General Materials Handling and Contracting 
Engineering. 

Pension Scheme, 3 weeks holiday. Opportunity for 
travelling at home and abroad. 


Initiative and a 


Application by letter giving full details in confidence to 


E5207 a 
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DRAUGHTSMAN 
CHEMICAL FACTORY 


Owing to expansion we have a 
vacancy for a draughtsman, pre- 
ferably with experience on chemical 
plant. This is a new factory work- 
ing on fine organic and inorganic 
materials. New buildings and 
plant being designed are of un- 
usual interest. The post is per- 
manent and pensionable. Holiday 
arrangements will be honoured. 
Write for application form to :— 
UCLAF, LTD., London, E.15. 


ES308 a 








JOHN SUMMERS & SONS LIMITED 
SHOTTON, CHESTER 


require a 


BLAST FURNACE 
ENGINEER 


in their Blast Furnace-Gas Clean- 
ing, Sintering and Ore Preparation 
Department. 


Applications under confidential 
cover to the above Address. Ref.: 
RLW/ENG. 


E5307 a 


bs E-9) 


PERSONNEL ADMINISTRATION, 
LIMITED 


MANAGEMENT CONSULTANTS 


Our Appointments Division has been asked to 
advise on the following post 


Light Engineering 

for a medium-sized manufacturing company 
in the London area producing a wide variety 
of industrial instruments. The Production 
Engineer is responsible to the Works 
Manager for work study, methods, tooling, 
layouts and planning for new products e 
has a staff of 25. A starting salary up to 
£1750 is offered, and the post is pensionable. 
(Ref. 2246/TE.) 

No information is passed to clients without 
permission of candidates, who should forward 
brief details, quoting the reference number to 


PERSONNEL ADMINISTRATION, 
LIMITED, 
APPOINTMENTS DIVISION, 


2, ALBERT GATE, LONDON, 8§.W.!. 
E5289 a 


DESIGNERS 


with extensive experience of Bulk 
Material Handling Plant and Equip- 
ment, required by well-known pro- 
gressive Company in the North 
Midlands serving Coal, Quarry, 
Oil, Gas and Chemical Industries. 
The men we are looking for will 
be first and foremost Structural 
Designers used to Stress work, 
coupled with familiarity with 
designs of Crushing, Screening, 
Conveying and Bulk Handling of 
Materials and Fluids. They will be 
at least H.N.C. Standard; will 
have initiative, and already be 
earning in the region of £900/£1000. 
Applicants with proved ability 
will be invited for early interview, 
for which expenses will be paid. 
Write, giving full chronological 
details of experience, &c., to BOX 
No. E5301, * The Engineer.” A 








THE GLACIER METAL CO. LTD. 


invites applications for the post of 


He will be directly responsible to the Manager of the newly-created bearing design department and 
will assist in solving customers’ engine design problems (concerning not only bearings but other 
features of engine design) on both new projects and development and service failures. He will be 
expected to analyse problems, carry out necessary design calculations, scrutinise available informa- 
tion, prepare a report and assist in any ensuing discussion with the customer. 


The Company has established a reputation in the bearing design field and the post provides good 


career opportunities for a young Engineer. 


Preferred age range 24-30, though candidaies outside this will be considered. An Engineering 
Degree is desirable but H.N.C. or equivalent is acceptable if other characteristics are exceptional 
An apprenticeship and experience in research, design or development work will be useful. 


STARTING SALARY £850-£1000, advancing to £1400. Application forms can be obtained 


from the 


Personnel Director, 
THE GLACIER METAL CO., LTD., 
Ealing Road, Alperton, Wembley. 
Reference D.E 


ES288 a 


ESTIMATING 
ENGINEER 


required for the preparation of cost 
estimates of complete steel fabrica- 
tion, fully machined components, 
complete machines, and installa- 
tions from customers’ drawings 
of special-purpose plant and 
machinery. 

Applicants should have experi- 
ence of workshop practice with 
some knowledge of drawing-office 
procedure. 

Stepney district. Only experi- 
enced men need apply. Write full 
details of experience, &c., which 
will be treated in strict confidence. 

BOX No. E5298, “ The Engi- 
neer.”” A 


MECHANICAL ENGINEERS 
REQUIRED 


in connection with large 
U.S.S.R. contract for Produc- 
tion plant for Prestressed 
Concrete. Initially required 
for detailed specifications of 
plant and equipment at 
design stage but subsequently 
to assist in the execution of 
the contract on time and 
possible visits abroad to 
supervise installation. 
Permanent appointment. 


Apply, Managing Director, 
DOW-MAC (PRODUCTS) LTD., 


Tallington, Stamford, Lincs. 


E5296 a 














INGERSOLL-RAND COMPANY LTD. 


invite applications for appointments as a 


SALES ENGINEER 


Applicants, within the age group 24-34, should have a sound mechanical engineering education 
with practical training and experience. They will be required to attend a training course at the 
Company’s Works, Trafford Park, Manchester, preparatory to selling the Company’s well-known 
Compressed Air Equipment to the Engineering, Public Works, Contracting, Mining and Quarrying 


Industries, etc. 


There are vacancies in the Lancs. and N. Wales areas, Yorks., Midlands and London. Applications 
from men with initiative and imagination seeking a permanent and progressive career, giving full 
details of education, practical training and experience, together with present remuneration, should 


be addressed to : 


The Sales Director 
Ingersoll-Rand Company Ltd. 
165, Queen Victoria St., London, E.C.4. 


E5292 a 














CHIEF DEVELOPMENT ENGINEER 


A leading British firm of mechanical engineers is about to appoint a Chief Development ae 
to head a new department in the design and development of new products. Only a man of first- 
class qualifications and experience will be of interest and the salary will be commensurate with 
these requirements. The activities of the firm are such as to give full scope to a man with the 
following alternative minimum qualifications (which are not stated in order of preference) : 


|. First-class Honours Degree in Mechanical Science, with subsequent design responsibilities 
in turbines, pumps, boilers, heat exchange equipment, &e. 


nN 


First-Class Honours 
sibilities as in (1), (2) or G3). 


= 


an 


. First-Class Honours Degree in Chemical Engineering, with subsequent design responsibilities 
for equipment of the type listed in (1) or for process plant, oil refinery plant, &c. 


t engi ing experience in design of 





. First-Class Honours Degree in Physics with 
hydrodynamic and thermodynamic systems 
in Mechanical Engineering with subsequent design respon- 


Proven successful senior design responsibility for any am as in (1), (2) or (3), and 


advanced knowledge which may have been obtained without a Degree 


The firm recognises that some of its present staff may be attracted by this advertisement and an 
application by a member of such staff will be considered along with others without prejudice to 


his present position. 


Continental applicants will require to have adequate English 


BOX No. £5266, “* The Engineer.” 








PORTASILO 


SENIOR DESIGN 
DRAUGHTSMAN 


The leading United Kingdom 
manufacturers of portable bulk 
handling and storage equipment 
invite applications from Draughts- 
men, not over 38 years of age, expe- 
rienced in the design of light and 
medium mechanical engineering 
products, for a vacancy in their 
Design Office at York. 


The work is of a varied and 
interesting nature, and applicants 
must be responsible men of good 
calibre, capable of taking charge 
of a design project from initial con- 
ception to the testing and develop- 
ment of prototypes for production. 


This permanent position offers 
excellent staff conditions, above 
average commencing salary and 
good prospects, biannual bonus 
and non - contributory pension 
scheme. Residence in or near York 
is essential and assistance will be 
given with removal expenses and 
house purchase. 


Written applications in confi- 
dence, stating age, full details of 
training and experience, and some 
indication of salary required, should 
be addressed for the personal 
attention of : 


Director, 
PORTASILO, Limited, 
Blue Bridge Lane, York. 


E5269 a 














SITUATIONS WANTED 


ENGINEER (36) seeks responsible position with 
London Company. Works apprenticeship, Project 
Design. Estimating, Administration experience for 
Mechanical and Chemical Projects. Handle Staff.- 

BOX No. E2327, “ The Engineer.” B 


ENGINEER.—A.M.I.Mech.E., aged 37, at present 
in charge of small drawing-office with full respor- 
sibility for all aspects, seeks change (not necessarily 
drawing-office but technical side preferred). Experi- 
ence of contractors’ plant, textile machines and 
foundry equipment.-BOX No. E2341, “ The 
Engineer." ” 








AGENCIES 


EXPANDING COMPANY, manufacturing over- 
head cranes, electric hoist blocks, conveyor systems 
and a wide range of highly competitive, modern 
mechanical handling equipment, wishes to appoint 
SOLE AGENTS for areas throughout United King- 
dom to introduce and develop new business.__BO 

No. E5261, “* The Engineer.” D 


AREA AGENT REPRESENTATIVES working 
on turnover basis for all districts-including London 
required by progressive ENGINEERS marketing 
LIQUID FUEL OIL PRE-HEATERS for STEAM 
ELECTRIC-HIGH PRESSURE HOT WATER as 
well as portable De-Greasers. Please write, stating 
age, experience, districts required and percentage 
remuneration expected and give details of other 
equipment handied.—BOX No. E5306, “ The 
Engineer.” 7) 

















PATENTS | 





THE PROPRIETOR of British Patent No. 723,197, 
entitled “STONE-CUTTING CABLE SAW,” 
offers same for license or otherwise to ensure prac- 
tical working in Great Britain.—Inquiries to Singer, 
Stern and Carlberg, 14, E. Jackson Boulevard, 
Chicago 4, Illinois, U.S.A. ES181 


THE PROPRIETOR OF BRITISH PATENT 
794,166, for “Improvement in or relating to the 
Reinforcement of Fi Boat Hulls or Other 
Bodies of like Flexible Nature Made from a Plastic 
Material,” desires to enter into tiations with a 
firm or firms for the Sale of the Patent or for the 
grant of Licences thereunder —BOX No. E2329, 
“ The Engineer.” 4 
THE PROPRIETOR OF BRITISH PATENT 
NO. 742957, entitled “ DIAMOND DRESSING 
TOOL,” offers same for License or otherwise to 
ensure practical working in Great Britain. —Inquiries 
to Singer, Stern and Cariberg, 14 BE, Jackson Bivd., 
Chicago 4, Illinois, U.S.A. E5286 # 
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FOR HIRE 


LATTICE STEEL. Erection Masts (light and 
peewy) ~~’ to 150ft. for immediate hire.— 
venor 


S.W.1. SW (Phans, SLOane 5259) 


MISCELLANEOUS 














TIME RECORDERS, Sales, Rentals, Service, Tele- 
phone Hop 2239.—Time Recorder Supply and Main- 
tenance . Ltd., 157-159, Borough High Street, 
London, 5.E.1. Eit01 





| SUB-CONTRACTING | 


CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; eee Ss | A.LD. approved. 
—Recupero, Harrow Viaduct. 
Harrow, Middlesex (‘Phone Byron 1178). E109 Mw 
LLe ND CAM paorisee it 
y nee on diameter.— MYT AGE 
BROS. MKNOTTINOLEY), Lia Lid., the Foundry, 
. Yorkshire hone : ea 
2743/4) 


EB1I6 mw 
BUSINESS OPPORTUNITIES | 


PROPRIETOR OF PATENT NO. 734367, a1 
present manufacturing the tube jointing tools 
sovered by same, wishes to dispose of Patent and 
business. Established sales connections warrant 
considerable increase in production.—Enquiries to 


Fordingbridge, Hants. 
C. BE. Mercer, Ogdens, Fording' ge £2344 o 

















FOR SALE 


An invention with a great industrial future. A 
COMPLETELY AUTOMATIC PLATEN 
MACHINE, using a silk screen or stencil 
instead of type 

It prints in several colours at a single 
impression, with or without relief, cither 
screen or line, on any material whatever from 
Omm. up to more than 45mm thick, and 
will take formats up to 0-50 metre by 0°62 
metre, 

This is not a duplicator nor an expensive 
traditional printing press. {t is a NEW 
UNIVERSAL MACHINE within everyone's 
reach which can be used for all kinds of 
printing and decorating work 


A prototype has been made to the design 
patented in the U.S.A., Great Britain, 
Germany, France, &c This machine and 
the patents will be sold for Frs. 5,000,000 
and a percentage on turnover.—Please write 
to Mr. Bourgeois, 13, Passage St. Sebastien, 
Paris X! 


ES281 0 














MACHINERY Etc. WANTED 








URGENTLY REQUIRED. One good reusable 
CONVEYOR BELT INSTALLATION, total length 
approx. 750 yds., width of belt 2ft. 7}in.--BOX No 
E5275, “ The Engineer.” F 





COLD SAW 
TO CUT WIN. SECTIONS 
BOX No. E5263, ** The Engineer.” P 
SECOND-HAND VERTICAL SPINDLE 


SURFACE GRINDER, max. capacity 30in. by 
10in.—BOX No. E5305, “ The Engineer.” F 








FOR SALE | 
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FOUR skid-mowmtes. I 132kVA. ROLLS-ROYCE 
380/400 volts, 3 50-cycles, self-contained 
DIESEL - ENGIN E. DRIVEN ALTERNATOR 
SETS, housed in sheet steel enclosure. Engine is 
radiator fan cooled and arranged for electric 
starting, and is direct coupled at 1500 r.p.m. to 
alternator by MACFARLANE. Each complete 


with switch 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12 
Tel.: Shepherds Bush 2070. 

E204 ao 





FOR SALE 
3-motor, Cab controlled Overhead 
eee Tied velling Crane, 45ft. span, Electrics 
SOOV. dc 
seen Aabacas Ditto, 3/ft. span, 400/3/50, new 1953. 
$ton Heywood Ditto, 36ft. 3in. span, 400/3/50, 
at ae n-Grice Ditto, 36ft. 3in. span, 400/3/50, 
new 1950. » 
S-ton Royce Ditto, 54ft. 3in. span, 220V, d.c., new 
9 
10s0n | Morris Ditto, 62ft. 6in. span, Hand, new 1936. 


F. BURRILL AND CO., 


235 | Road, Cardiff. 
7 ae 36100 E5168 6 


THE 


RAILS FOR SALE 

100 TONS NEW SLIGHTLY — TIVE B.H. 
RAILS, 95 Ib. vard, chiefly 

100 TONS SLIGHTLY DEFECTIVE P.B. RAILS 
109 Ib. yard, chiefly 60ft. lengths. 

100 TONS NEW SL IGHTLY DEFECTIVE F.B 
RAILS, 91 Ib. yard, chiefly 42ft 

100 TONS GOOD SECOND-HAND B.H. RAILS, 
80/85 Ib. yards, B.S. Section, chiefly 60ft. 

100 TONS SECOND-HAND BULL HEAD RAILS 
90/95 Ib. yards, chiefly 44ft. 6in. lengths 

s0 TONS NEW SLIGHTLY DEFECTIVE F.B 
RAILS, 93-34 Ib. yard, chiefly 41ft 

200 TONS NEW PFRFECT F.B. RAILS, 75 Ib 
yard,.R.B.S., chiefly 45ft. lengths. 

1500 TONS UNUSED BUT STOCK RUSTY F.B 
RAILS, 75 Ib. yard, R.B.S., chiefly 36ft. 

$0 TONS NEW SLIGHTLY DEFECTIVE F.B. 
RAILS, 80 Ib. yard, Revised B.S. Section, lengths 
chiefly 40ft. 

200 TONS SECOND-HAND F.B. . gaa about 
@& Ib. yard, 24ft., 27ft. and 30ft. chie’ 

10 TONS SECOND-HAND COACH SCREWS, 
6tin. by ijin., Standard Railway Pattern 

S0 TONS MILD STEEL FLAT, Sin. by 4in., new 
but stock rusty, 15ft. to 26ft. chiefly 


WARD'S ALSO HAVE LARGE STOCKS OF ALL 
CLASSES OF OTHER RAILWAY MATERIALS 


THO* W. WARD LTD. 


ALBION WORKS - . - SHEFFIELD 
"Phone 26311 ‘Grams * Forward.” 
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ECONOMIC BOILERS 
Two RUSTON & HORNSBY “ Thermax” (wet 
back) treble pass, 10ft. 6in. dia. by 13ft. 6in. 
long my yh — and flue outlet, 13,000 Ib 


per hou: 

Three FOSTER. ‘YATES & THOM double pas. 
9ft. Yin. by A sa 6in. by 20ft. 6in., 12,000 Ib pe 
hour, 160 p 

Two JOHN THOMPSON treble pass, 9ft. 6in. by 
14ft. by 19ft., 9500 Ib per hour, 120 p.s.i 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 

STANNINGLEY, Nr. LEEDS 
Tel.: Pudsey 2241. E206 G 








FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors. 

Fielding 200-ton ditto, 3ft. stroke, with pumps and 
motors (5 available) 

Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 
and motors. 

Two 73ft. 4in. by Sft. Kilns or Dryers, with Crofts 
Reduction Gear and 27 h.p. motor. 

Two 26ft. by 4ft. Rotary Coolers or Dryers, with 
reduction gear and motor. 

Available at low prices ex present sites to save cost 
of bringing into stock. 

FRED WATKINS (ENGINEERING) ens 

COLEFORD, GLOS. 516 


ENGINEER 


FOR SALE 


HYDRAULIC PRESSES 


3000-ton PLATE FORMING AND BENDING 
PRESS, table 16ft. by 4ft. 6in., admits 10ft. 6in. 
between columns. 
2000-ton HYDRAULIC FORGING PRESS, admits 
8ft. 6in. between columns. 
1000-ton HYDRAULIC "FORGING ae by 
Wellman, admits 6ft. between colu: 
LARGE STOCK OF HYDRAUL IC | PRESSES OF 
ALL TYPES. 
REED -—-" (ENGINEERING), LTD., 
REPLANT WORKS, 
aarti s INDUSTRIAL ESTATE, 
NDON, S.E.! 
Teighee : Woolwich M611 6. ESI40G 





FOR SALE 

ONE 30ft. by 9ft. Lancashire Boiler by Adamson 
in 1939, suitable for steaming at 220 p.s.i., 
complete with Danks Chaingrate Stoker 
(new 1955) and all ancillary gear (new 1955). 

ONE Economic Boiler by Danks in 1941, suitable 
for steaming at 120 p.s.i., complete with 
Bennis Stoker, feed pump, forced and 
induced draught fans with motors, &c. 

ONE Water Softening Plant (Hot-type, Lime Soda) 
by Permutit, 1954, to handle 5500 g.p.h. 

ONE Greens Economiser No. G.7213, 240 tubes, 
with 2 h.p./440 volt motor and all gear. 

ONE Induced Draught Fan, complete with V-rope 
drive and 45 h.p. T.E.F.C. Motor by B.T.H 
for 440 volt. 

ONE Forced Draught Fan complete with V-rope 
drive and 25 h.p. T.E.F.C. Crompton 
Parkinson motor and starter for 440 volt. 

ONE Weir Boiler Feed Pump Tin. by 94in. by 21in. 
stroke. 

ONE Weir Boiler Feed Pump 8in. by 10}in. by 
22in. stroke. 

ONE Kent type KM/CD Steam Meter, 0—50,000 Ib. 
per hour. 

ONE Kent 2-pin Temperature Recorder 200 deg.- 
1000 deg. Fah. 

ONE Cambridge 2-pin Temperature Recorder 50. 

ONE Budenberg Pressure Recorder, 8in. chart, 
0-120 p.s.i. 

FOUR sets BENNIS Stoker Gear for 30ft. by 9ft. 
Lancashire Boilers. 

ONE Radiovisor Smoke Density Indicator for 
200/250 volt supply. 

All enquiries to Buying Dept., 
BROTHERTON AND COMPANY, LTD., 
P.O. Box No. 6, Leeds, | 
Tele. : 29321 
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SPECIAL OFFER 
FIRST CLASS MODERN ECONOMIC 
BOILERS 





DIRECT FROM SITE 

Two COCHRAN “SINUFLO”’ | self-contained 
double pass 10ft. 9in. diam, by 22ft. 7in. long, 
125 p.s.i., 10,000/17,000 Ib./hr., with id. fan, 
chimney, feed pump, controls. 

JOHN THOMPSON self-contained treble pass 
super economic, 1I1ft. diam. by 2Ift. long, 
120 p.s.i., 14,500 Ib./hr., with fittings i.d. fan 

ONLY USED FOR 3 YEARS 

Lancashire Boiler users! An opportunity to cut 

your fuel costs with minimum outlay 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12 
Tel Shepherds Bush 2070; and 

STANNINGLEY, Nr. LEEDS. 


Tel. : Pudsey 2241 E205 G 





FOR SALE 


ORMEROD 26in. STROKE SLOTTING 
MACHINE 

Table SOin. square with power feeds and rapid 

traverses in all directions ; late type machine 


in first-class condition. 

F. J. EDWARDS LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 

EUSton 4681 and 3771. ES255 G 





BUTTERS 10-TON ELECTRIC DERRICK 
CRANE, with 120ft. jib, available for Hire or 
Sale. Bogies and gabbards can be supplied if 
required 
ABELSON AND CO. (ENGINEERS), LTD., 
Coventry Road, Sheldon, Birmingham, 26 
‘Phone : Sheldon 2424 


E5290 G 


HYDRAULIC PRESSES 


HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations 
All kinds of Hydraulic Equipment in Stock 
THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E.14. 
East 1844/5 Ellia 








TWO BROOM AND WADE 4-CYL. 
STATIONARY AIR COMPRESSORS, cach 600 
¢.f.m., 100 Ib. working pressure, 120 h.p. motors and 
Starters for 400/3/50 supply. £495 each, loaded to 
transport—for prompt disposal only.—BOX No 
E5212, “ The Engineer.” G 


ONE ALLEY AND MACLELLAN 1600 C.F.M., 
2-CYL. VERTICAL AIR COMPRESSOR, less 
motor, water cooled. Size 12D, Series 188.—BOX 
No. B5213, “* The Engineer.” G 


FOR SALE 
RAILWAY TURNTABLE 
For sale.-—Mundt type standard gauge turntable, 
65ft. long, oe capacity 150 tons approx. 
WATER CRA 
3000 gallon ell crane. 
TURNOUTS 
Twenty 1 in 8 turnouts in 75 Ib. F.B. rail ; inter- 
changeable to suit L.H. or R.H. 
All these items are in excellent condition 
Apply: EAGRE CONSTRUCTION GO., LTD., 
East Common Lane, Scunthorpe, Lincs. (’Phone : 
4513.) E150 G 





March 27, 1959 
FOR SALE 


COMPRESSOR SETS 


2500 c.f.m. BELLISS and MORCOM, 100 p.s.i, 
with 550 h.p. Crompton Parkinson motor, 3-3kV., 
or 400/440/3/50. 

410 c.f.m., 120 p.s.i., BROWETT LINDLEY, with 
Laurence Scott and Electromotors 95 h.p. slipring 
motor, 400/3/50. 

TWO 330 c.f.m. BROOM and WADE, 100 p.s.i., 
with Brook 75 h.p. slipring motor, 400/3/50. 

Many others in stock would welcome your enquiries. 


GEORGE COHEN, 


SONS AND CO. LTD. 
bate LANE, W.12. 
HE 2070 ; and 
STANNINGLEY, "Nr. LEEDS. 


Tel. : Pudsey 2241. E203 G 





L. STORHAUG AND PARTNERS, LTD. 


One 3-drum Yarrow type BOILER, 100,000 Ib. 
steam per hour—unused. 


Two Ruston and Hornsby DIESEL GENERAT- 
ING SETS, 300kW., 220 volts, 428 r.p.m. 


One 200kVA., 400 volts, 3-ph., 50 cycles, Mirrlees 
DIESEL GENERATING SET 


25, FINSBURY COURT, 
FINSBURY PAVEMENT, LONDON, E.C.2 


F147 G 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also ““ Romney ” 
Huts, 35ft. wide, and “ Blister ” Hangars, 86ft. 6in. 
and 91ft. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full detaiis A 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel. : Bexleyheath 305). 
Elli3 G 





Remember 


WAROS 
<s might have (t/ 


THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 





REPAIRS & SALVAGE 
BY METAL DEPOSITION IN 
STELLITE, CHROME, NICKEL Etc. 





IN IRON & STEEL 
UP TO 1: CWTS. 


“AWKWARD” 
MACHINING & 
GRINDING 


WELDING FABRICATING 
PROFILE FLAME CUTTING 
AND GENERAL PRESSWORK 








March 27, 1959 
FOR SALE 
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FOUR 400 h.p. ROLLING MILL DRIVES, by 
Electric Co., for 440 volts, 3-phase, 50- 
cycles supply, each comprising slipring motor, 738 
r.p.m., coupled to gearbox giving final 30 r.p.m., 
with barring motor, control gear, oil pumps, oil 
cooler ; transformers available for 11,000/415 volts 
with switchgear. 
1000kW., 1250kVA., geared, back-pressure type 
STEAM TURBO- ‘ALTERNATOR SET, incor- 
porating turbine by W. H. Allen, designed to work 
with steam at 165 p.s.i., 463 deg. F. temperature, 
exhausting to back pressure up to 301b., direct 
coupled to alternator by Mather and Platt, 400/440 
volts, 3-phase, 50 cycles, with switchboard. 
675kW., 400 volts, 3-phase, 50 cycles, 4-wire, back- 
pressure type STEAM TURBO-ALTERNATOR 
SET, comprising turbine by Belliss and Morcom, 
150/200 p.s.i. initially, exhausting against 10/15 Ib. 
back pressure, direct coupled through David 
Brown gearbox to alternator by Brush Electrical 


Co., with at a 

500k W pass-out/condensing STEAM 
TURBO- OLTERNATOR SET, incorporating 
turbine by Belliss and Morcom, designed to work 
with steam at 190 p.s.i. and suitable for 200 p.s.i., 
passing out up to 10,000 Ib. steam per hour at 
60 Ib. pressure, direct coupled through gearbox by 
the Power Piant Co., ratio 10: | to alternator by 
the Electric Construction Co., 400/440 volts, 
3-phase, 50 cycles, complete with switchgear. 

500k W. continuous 24-hour rating, 400 volts, 3-phase, 
50 cycles, 4-wire DIESEL-ENGINE-DRIVEN 
ALTERNATOR SET, direct coupled at 375 r.p.m., 
incorporating Belliss and Morcom 7-cylinder 
diesel engine, direct coupled to alternator by 
Lancashire Dynamo and Crypto, complete with 
starting equipment and standard accessories. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12 
Tel.: Shepherds Bush 2070. , 
E201 G 





RUSHWORTH Power Operated Double Geared 
Open Ended Guillotine Shearing Machine, Over- 
crank Type, arranged motor drive for 380/440/3/50, 
capacity mild steel 4ft. by 4in., weight approxi- 
mately 50 cwt. 

New SIEVERT No. 4H. Flanging Machine, capacity 
up to 12 S.W.G. mild steel, flange I2in. deep can 
be formed on any size blank over 24in. diameter, 
weight approximately 550 Ib. 

New STOELTING Plate Bending Roller, Pyramid 
Type, with separate motor drive to top pressure 
roller, motorised for 400/440/3/50, capacity 
12ft. by din., length of rolls 10ft. 2gin., diameter of 
top rolls 9 %in., diameter of bottom rolls 7 #in., 
rolling speed approx. 16ft. per minute, weight 
approximately 91 cwt. 

WESTON Model 400/100 Double Sided Friction 
Screw Press, of welded steel plate construction, 
arranged motor drive for 400/3/50, pressure 
exerted approximately 120 tons, maximum stroke 
llin., diameter of screw with four starts 64in., 
- of bed 2igin. by 18in., weight approximately 
5 tons. 

CRAIG & DONALD Model 400/10, All Steel 
Motorised Double Geared Press Brake, of steel 
plate construction, arranged motor drive for 
440/3/50, pressure exerted approximately 400 tons, 
former capacity 10ft. by jin., length of top beam 
and bed 10ft., depth of gap 12in., weight approxi- 
mately 29 tons. 

Two NEW TYPE MGAG6K. Motorised Geared 
Scrap Shearing Machines, mounted on steel 
fabricated four-wheel truck for portable use, 
suitable for cropping round or square bars, sheet 
metal, armoured cable and all types of scrap 
metal, arranged motor drive for 400/440/3/50. 


Photographs of the above are available. 
Very favourable Hire Purchase terms can be obtained. 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F, J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681-3771. 


And at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 
Telephone : Central 7606-8. 


E207 c 





DIESEL ALTERNATOR SET FOR DISPOSAL 


comprising : 
One Mirrlees JS.8, 8-cylinder, 4-stroke, airless 
injection, turbo-charged, heavy-oil engine, rated 


output 760 b.h.p. at 750 r.p.m., B.S.S. 649/1949, 
direct coupled to 

One Brush alternator and exciter rated at 532kW., 
665kVA., 415 volts, 3-phase, 50 cycles, at 750 
r.p.m., complete with sole plates and automatic 
carbon pile voltage regulator. 

Ancillary ——— for above, comprising : 
receivers, fuel oil storage and service tanks. 


air 


Air filter unit, fuel oil pumps, and electrical equip- 
ment, &c 
New 1952. Practically new condition. 


TURNER BROTHERS ASBESTOS CO., 
P.O. Box No. 40, Rochdale ES 


LTD 
260 G 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 rF.p.m., 
400/440/3/50 cycles, complete with control panel 
and reduction gearbox, giving a final speed of 
8:1 4r.p.m. 

Motor and gearbox available separately if required. 


JOHN CASHMORE, LTD. 


Newport, Mon 


Tel.: Newport 66941 (6 lines). E120 o 





THE 
AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 


LONDON, S.W.1. 


VICTORIA 2002/3/4 


Established Over a Centur, 








FOR SALE 











FRED WATKINS 
(ENGINEERING), LTD. 





STEAM BOILERS.—Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100, 
150 Ib. w.p. ; reconditioned 8ft. 6in. down to 3ft. 
dia. ; Economic 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p. ; 
300 reconditioned Vertical Crosstube, all sizes. 


AIR oy ag gy Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 


MOBILE ROAD CRANES.—10-ton Lorain lorry 
mounted, 30ft.—70ft. extendible jib; 10-ton 33 
R.B. track mounted 40ft. jib ; 84-ton Ransomes 
Petrol/Electric, 21ft. jib; 6-ton Coles Diesel 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids; 4-ton Coles Diesel 
Electric, solids, 1945 ; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones “‘Super 40” diesel, pneu- 
matics (3); 2-ton Jones “Super 20” diesel, 
pneumatics. 

OVERHEAD CRANES.—60-ton Clyde, 40ft. span, 
400/3/50, “Goliath”; 40-ton Babcock, 40ft. 
span, 400/3/50, “‘ Goliath” ; 30/5-ton Adamson, 
42ft. 3in. span, 400/3/50; 20/6-ton Vaughan, 
42ft. 3in. span, cab type (6) ; 20-ton King, 42ft. 3in. 
span, 400/3/50 ; 15-ton Morris, 35ft. span, hand 
operated ; 10-ton Morris, 45ft. span, 36ft. lift ; 
10-ton Morris “ Goliath,” 40ft. span, 400/3/50 ; 
10-ton Vaughan, 23ft. 6in. 7 : 
10-ton Vaughan, 2Ift. span, 44ft. lift; 74-ton 
Wharton, 25ft. span, 400/3/50 ; 5-ton Henderson, 
24ft. Jin. span, 1946; 5-ton Morris, 58ft. span, 
hand operated; 5-ton Royce, 2-motor crab, 
440/3/50; 5-ton King, 29ft. 3in. span, power 
hoist, hand travel ; S-ton Morris, 28ft. 6in. span, 
power hoist, hand travel ; 4-ton Morris, 19ft. 
span, 220V., d.c. (3) ; 3-ton Adamson, 48ft. span, 
400/3/50 ; 2-ton Adamson, 34ft. span, 400/3/50 
(2); 2-ton Morris, 18ft. span ; 2-ton Vaughan, 
27ft. 6in. } am 2-motor ; majority of the above 
are unused 

DERRICK CRANES.—10-ton Anderson Grice 
steam, 120ft. jib ; 7-ton Rushworth hand, 30ft. 


jib; 5-ton Wilson Electric, 7O0ft. jib; 14-ton 
Anderson Grice, hand, 40ft. jib. 

RAIL CRANES.-—18-ton Brownhoist, steam, 5Oft. 
jib ; 10-ton Coles steam, 40ft. jib ; 8-ton Wilson 
steam, 35ft. jib ; 5-ton Smith, *sOft. jib (2); 
5-ton Cowans Sheldon, 50ft. jib. 

LOCOS.—Fowler diesel, 150 h.p. (2); Ruston 
diesel, 80/88 h.p., new 1942; B ll 14in. by 
22in., two oil fired, one coal,;_ eckett steam, 


Tin. by Bly 1941; also 3 miles track, 24in. 


te use, Bogies, Turnouts, &c 

STEE ie ag —50,000ft., 2in. Galvanised, new ; 
3in. black, new ; . 8in. seamless ; 
tooo. “"12in. seamless ; *s00ft.. i4in. seamless : 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless fla ; 500ft., 
24in. riveted ; 1450ft., 27in. o.d. wel flanged : 

216ft.. 48in. riveted ; 216ft., 60in. riveted. 


CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves, List on request. 


STORAGE TANKS.—300 cylindrical and rectan: 
lar up to 12,000 gallons, for oil and rol, 
sectional steel and cast iron up to 50, gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by din. ; Robertson Seren Rolls, 
8ft. 6in. by in. ; Berry Bending Rolls, 7ft. by 4in. ; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert D Miller 
6lin. by 15in. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bliss 14T Tapering Press; Bonn 
Hydraulic Tube Bender up to 20ft. by 4in. bore ; 
Bigwood geared Bendin and Straightening 
Machine up to 12in. by 6in. R.S. Joists ; two 
40kVA Spot Welding Machines ; Wire Drawing 
Machine, 3 die up to ¢in. copper ; 50kW Electric 
io 1000 deg. Cent., chamber 54in. by 30in 

y 2lin 


SLING ENGINEERING WORKS 
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: Coleford 2271/2. E106 a 





ENGINEER 


AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


E. L. JUDSON, F.R.1.C.S., 
E. BEDDARD, A.1.MECH.E., 
M. S. CHEAVIN, F.A.I 

G. €. GIBBS, F.A.L.P.A 


PAS 
P.A.L.PLA 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines) 


107 
AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 
and 
VALUATIONS 
OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone 
Monarch 3422 (8 lines) 


Telegrams 
Sites, London 





HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
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Specialists 
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P.O. only). 





By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


April 6-10 Vehicles, lifting and MOS. Storage Depot. WALKER, WALTON & 
earth moving equip- Ruddington, Notts. HANSON (Dept. L), 
ment, motor cycles, Byard Lane, Bridlesmith 
etc. Gate, Nottingham 

(Tel ; $4272) 
April 8 Miscellaneous stores, Command Ordnance HALL, PAIN & 
including :— Depot, Hilsea, Ports- FOSTER (Dept. L), 54- 
mouth, Hants. 60, Commercial Road, 
Portsmouth. 
(Tel.: 24421.) 
Aluminium mess tins, gravity conveyor rollers, miscellaneous hand tools and 
kits, machine tools, sewing machines, hand lifting equipment, great coats, 
denim trousers and blouses, men’s vests, canteen and kitchen equipment, 
containers, crockery, glassware, store trucks and stackers, furniture, including 
tables, chairs, dressing tables, etc. 

April 14-15 Vehicles, motor Central Ordnance Depot, MIDLAND MARTS, 
cycles, T. spares Bicester, Oxon. LTD. (Dept. L), Market 
and miscellaneous Square, Bicester, Oxon. 
stores. (Tel. : 73.) 

April 21-22 Miscellaneous stores, ©M.O.S. Storage Depot, J. H. NORRIS & SON 
including textiles, Byley, Nr. Middlewich, (Dept. L), 9, Albert 
machine tools, etc. Cheshire. (Sale at New Square, Manchester, 2 

Islington Public Hall, (Tel.: Blackfriars 8373.) 
Ancoats, Manchester.) 
April 28-30 Machine tools and M.O.S. Storage Depot. FULLER, HORSEY, 
miscellaneous stores. Royal Arsenal, Wool- SONS & CASSELL 
wich, S.E.18 (Dept. L), 10, Lioyd’s 
Avenue, E.C.3 
(Tel.: Royal 4861.) 
May 6-7 Miscellaneous stores M.O.S. Storage Depot, RUSSELL, BALDWIN & 


Rotherwas, Hereford 
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Main Location Auctioneers 


BRIGHT, LTD. (Dept 
L), 20, King Street, 
Hereford. 

(Tel.: 4366.) 
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Vision is vital 


Whatever the development plans 
of Harbour Authorities and their 
Consulting Engineers; whatever the 
conditions they see ahead, of this 
they can be sure—Simons of Renfrew 
have the experience and resources 
to build the Dredging Craft they 
will require. 























OF RENFREW 


Barges, Salvage and Sludge Vessels, Tugs and 


Power for Soagoine, Rive, Haro aad WM. SIMONS & CO. LTD., RENFREW, SCOTLAND 


Power for Seagoing, River, Harbour and 
Estuary Service. 





This modern 
machine-age world 
centres on the small 
bul vital 

key and taper pin 


make sure gou Ht 


ppEn© 


TRADE MARK 


FREDERICK MOUNTFORD (B’HAM) LTD. 


FREMO WORKS, MOSELEY ST., BIRMINGHAMS Telephone: MID 7984 PBX. Telegrams: FREMO, BIRMINGHAM 
43213 
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ANTARCTICA 


eee Scam have nothing but praise 
for the tHydrovane ‘60’ Compressor 







The Ross Sea Committee of the Trans-Antarctic 
Expedition has sent the photograph alongside 
and a report written by Mr. J. E. Hoffman, the 
drilling and explosives expert at Scott Base, of 


which the following is an extract — 


66 The Hydrovane ‘60’ Compressor was used attached to 


one of the Ferguson tractors through the standard power 


take-off. A four inch flat belt was used for the main drive 


The main function of the compressor was to supply air 


to remove cuttings while drilling holes from five to twenty 


feet with a portable rotary diamond drill .... 


and in 


addition, air was used for conventional type percussion 


drills and spades. 


The compressor was never a worry and always operated 


according to the maker's specifications. 


The average 


summer temperature in which they were used was between 


15°F. and 20°F., and the only modification was a canvas 


cover to close off cooler during warm-up period. 


Oil 


recommended and supplied by B.P. was used throughout 


the 500 hours of operation and the 


compressor was in 


first-class order when the job was completed. 


In conclusion, I can have nothing but praise for the Hydro- 


vane ‘60’ compressor and could recommend it for any 


future work under the very difficult conditions to which 


it was subjected. ? 


ALFRED BULLOWS & SONS LTD - LONG ST - WALSALL - STAFFS 


Makers of the original oil-sealed rotary compressors 


(Signed) J. E. Hoffman. 


* TEL 5401 
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STRIKING NEW EQUIPMENT BY 


en aE a Te ae, 






to be introduced at 
















the Engineering, Marine Exhibition 


N FE W STARTING AIR COMPRESSOR 


Of two-stage design, with rotary first stage and reciprocating second stage. 








This arrangement reduces the number of reciprocating parts, and saves up 






to 25% space and 40% weight over conventional sets. A multi-purpose 






air and oil cooler is housed in the bed plate. For discharge pressures up to 






600 p.s.i.g. and capacities up to 150 cu. ft./min. of free air. 


NEW weso-pump unit 


A single-stage, turbine-driven boiler feed pump of advanced design, running 









at 10,000 r.p.m. There are no glands, stuffing boxes or mechanical seals, and 






oil lubrication is eliminated. The shaft bearings are lined with a material 






specially developed for water lubrication. It is smaller and less than half the 






weight of the ordinary turbo-feed pump. 


N EW VERTICAL MARINE EVAPORATOR 


A vertical ‘‘ packaged’”’ unit with all ancillaries built-in. The 





unit is complete, requiring only the connection of water, steam 






and electrical services. It produces distillate of very high purity, 






due to the patent Weir vapour-scrubber, and employs the well- 






tried ‘‘ Thermoflex ”’ heating elements. 











We invite you to visit our stand 
No. 3, ROW F, GRAND HALL, 
OLYMPIA, [6th-30th APRIL. 









G. & J. WEIR LTD - CATHCART - GLASGOW, S.4. 
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Sheer precision 
for Shear Stress 


The Ferranti—Shirley Viscometer is capable of giving 
precise measurement of apparent viscosity over a 
wide range of shear stress and shear rate. 

The accuracy of this instrument is dependent on the 
low friction properties of the E.P. Specification 
Hoffmann Angular Contact Bearings and the rigidity 


which they impart to the cone spindle. 





BALL 

AND 
ROLLER 
BEARINGS 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 












A —_— — 


—_ 


Fortunately your extrusion problem is straight- 
forward when handled by KAUTEX, whose vast 
experience in natural and synthetic rubber 
techniques can meet any industrial requirements. 
That moulding job is no problem to us 
either, and stampings of any gaskets and 





washers are no trouble at all. So for the best 


advice, quality, price and delivery consult 














ah 


OA 
KAUTEX LFD\ 47h! 


ELSTREE WAY, ELSTREE, HERTS. Telephone: ElStree 1777/89 and 1770 
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This installation at Harbens Ltd. has increased the 

JOHN THOMPSON efficiency from 65°, to over 80°, with a substan- 
tial saving in fuel. There are two coal-fired boilers 

with Thompson Triumph Chain Grate Stokers; 

SUPER EC Mic the third boiler used as a standby for seasonal loads, 
ONO is oil-fired. Water treatment by John Thompson- 


Kennicott Ltd., ash handling by John Thompson 


BOILERS (Triumph Stokers) Ltd.,chimneys by John Thompson 
(Dudley) Ltd. 


Consultants—Charles F. Harris and Partners, 


at Harbens Ltd — 20 New Lane, Penwortham, Preston, Lancs. 


JOHN THOMPSON (WOLVERHAMPTON) LTD. 
WOLVERHAMPTON 
re . 
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